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THE SCIENriFIO PRINCIPLES* INVOLVED IN 
ELECTRIC LIGUTING. 

By Pftor. W. Gbtlia Adams, F.R.S. 

A Mr ! m ot " Cantor Lectures " delirered b store the Society of 
Arts, London, 1881. 

(Continued from Vol. XIV, page 870 ) 


WITH OBAMME MACHINE. 

In Auerbach and Meyer's experiments for 800 re- 
volutions a minute, the maximum electro-motive 
foroe is 76 volts, and for 61 volts, or two-thirds of 
the maximum value, there is aourrent of 6 6 webers 
through a resistance of 7*8 ohms. Below this value 
the current is unsteady. With Siemens* machine, a 
speed of 700 revolutions a minute gave a maximum 
electro motive force of 76 volts, and for 51 volts 
there is a ourrent of 15 webers through a resistance 
of *6654 ohms. With a small Siemens maohine, 
a speed of 1,000 revolutions per minute gave a 
maximum electro-motive force of 42 volts, and 
for two-thirds of this, or 28 volts, the ourrent was 
11 2 webers through about 2*2 ohms resistance. 

Dr. Hopkinson has investigated the way in 
which the electro-motive foroe in a Siemens ma- 
ohine depends on the ourrent. He has shown 
that: 

1. The eleotro-motive foroe is, for a given our- 
rent, proportional to the speed of revolution of 
the armature. 

2. That the electro motive foroe does not in- 
crease indefinitely with increasing ourrent, but 

3. Only increases in the direct ratio as the cur- 
rent increases up to about two-thirds of its maxi- 
mum value. 

The ourrent is very unstable for small ohange 
of resistance, or of speed of engine, as long as the 
value of eleotro-motive foroe is less than two- 
thirds of its maximum value. There is a remark- 

E 

able difference in the ratio — depending on 

C 

ohange of speed from 600 to 700 revolutions a 
minute, where the ourrent changes from 5 to 15 
webers, for this inoreaae of one-tenth of the 
speed. 

As regards the relation of work converted into 
eleotrioal energy to the work expended to produoe 
it, it appears from the experiments of Mr. Sohwend- 
ler and Dr. Hopkinson that, with the Siemens ma- 
chines employed by them, the loss of power was 
from 12 to 14 per cent., so that if the external resist- 
ance of the oirouit, i. e., the electrio lamp, eto., be 
so adjusted that half the total work produced ap- 
pears in the arc, then .43 or 44 per oent. of the total 
work expended is produoed in the aro. 

The results arrived at by Dr. Siemens, with his 
latest machine on Wheatstone*s principle are : 1. 
That the eleotr j-motive foroe, instead of diminish- 
ing with increased resistance, increases at first 
rapidly and then more slowly towards an asymptote. 


ally greater for a resistance of 1} ohm than for 
one ohm. 

With a ourrent of 30 or 40 webers, (the horse-power 
expended was 2*44 h. p., and the effective work 1*29 
h. p , giving an efficiency of 53 per oent., as com- 
pared with 45 per oent. in the ordinary Siemens 
maohine. The maximum energy which can be con- 
verted into heat in the maohine is 1*3 h. p. The 
new maohine will give a steadier light with greater 
economy, and may be driven by a smaller engine. 

THE BBTJBH MACHINE. 

Among the latest oontinuous-current machines 
are two which promise to be very suooessful ma- 
chines. The Brush, with a ring on the Gramme 
system, with eight divisions or portions hollowed 
out to reoeive the ooils, the bobbins at opposite 
ends of a diameter being connected together and 



Ite. 5.— The BOrgin Maohine. 


[ to a commutator. When a pair of bobbins passes 
the neutral point, so that there is no ourrent in it, 
it is put out of oirouit for one-eighth of a revolu- 
tion, so that the current produoed in the other bob- 
bins is not wasted, by being sent through the re- 
sistance of the two which are producing no current 
On the inducing magnets are wound fine wires, of- 
fering considerable resistance, whioh carry the our- 
rent when the external oirouit is open and keep up 
the magnetism ; but when the oirouit is closed, the 
thick wires on the magnets carry the principal part 
of the ourrent 

The internal resistance of the maohine being 

oe78ohms, I 


there was, aooording to oaloulation, a ourrent of 10 
webers and an eleotro-motive foroe of 839 volts. 
With these numbers, the effective work on the ex- 
ternal oirouit ought to be 87*36 of the whole eleotri- 
oal work produoed; but practically, it is only 61 
per oent 

This relation of work converted into electricity to 
the work expended in this machine, is about 73 per 
oent, whereas with both Gramme’s and Siemens' 
machines, with relatively smaller external resist- 
ances, this ratio is about 88 per oent 

Another oontinuous-current maohine is the Bttrgin 
machine, from Switzerland, whioh has only just 
been introduced into England by Mr. Crompton. 
Four or six ooils are wound on the sides of a square 
or hexagonal frame, consisting of iron wires. The 
corners of the frame come very near to the poles of 
the magnets. There are six or eight of these 
frames arranged successively in the form of a 
helix. The action is similar to that of the 
Gramme maohine, the dynamo-electric principle 
being introduced in this as in other maohines. 
The construction of the maohine is very simple, 
and its efficiency has been proved by M. du 
Moncel and also by Mr. Crompton to be remark- 
ably good. These maohines are of small inter- 
nal resistance, and are driven at high speed (up 
to 1,600 revolutions a minute), so that there is 
considerable eleotro-motive foroe. 

The efficiency of oertain Gramme maohines, 
exhibited by Mr. Crompton and tested at the 
Glasgow Eleotrio Light Exhibition, was shown 
to be such that, with a power of 4 h. p. expended 
in producing the current, only } k p. was ex- 
pended on friotion and passive resistances, so 
that about 88 per cent was net power. This 3) 
h. p. converted into eleotrioity gave a current of 
32 webers through a resistance of about 2 ohms, 
4 a, an internal resistance of 1 *077 ohms, and the 
aro of a Crompton lamp giving a light equivalent 
to 2,158 candles. 

How, we may oompare with these the results 
obtained by Mr. Crompton for the Bdrgin ma- 
ohine, running at a speed of 1,675 revolutions per 
minute. 

Five machines were tested, and the total work 
expended was 5*45 h. p. The amount spent on frio- 
tion and passive resistances, when the oirouit waa 
open, was about *25 h. p., so that about 86 per oent. 
is net power. The work converted into eleotrioal 
energy, 5*2 h, p., gave a ourrent of 20*15 webers 
through an internal resistance and conducting wires 
of 2*8 ohms, together with the aros of three Cromp- 
tonlamps (about 5 ohms), eaoh giving a light of 2,103 
oandles, measured horizontally; the eleotro-motive 
work 

foroe = being equivalent to 163 volts. 

ourrent 

With photometrio measurements made horizont- 
ally, the eleotrio light being level with the gaslight! 
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2. That the ourrent in the outer eiroui 
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machines for trying some of theeleetrio lamps whioh | 
have been kindly lent to me. 


the carbons being oonoentrioally adjusted, and the and another fine- wire bobbin (B) forms a shunt to oandle, the Jamin candle, the Wilde candle and; the 
length of the arc being about 3 m.m., the greatest the arc. The interval between the bobbins equals De Meritens oandle, consisting of three carbons, 
amount of light was found to be obtained at 1,675 the height of each of them. The iron rod s $' is of are fed by means of alternate current machines, be* 
revolutions per minute, with three lamps, each of twioe the length of each bobbin, and its ends in the cause it is essential that the two carbons should 
2,103 candles, or with 4 lamps, each of 1,246 oandles. normal position are at the centres of the bobbins, bum away equally. In the Jamin and the Wilde 
The upper oarbon was 10 m.m. and the negative The attraction by the thick -wire bobbin tends to candle the carbons are at first in contact, but when 
carbon 13 m.m. in thiokness. The consumption of lengthen the arc and diminish the onrrent, and so the current passes one of the carbons is separated 
the upper oarbon was 4 o.m. and the lower nearly its attraction is weakened and the arc is again di- from the other, beoause its holder is set on a hinge, 

2 o.m. per hour. The total horse power expended minished, the attraction on the iron being regulated so as to be acted upon by a small electro-magnet 
was 5-55 h. p., and the current, with 3 lamps, varied by the change of resistance in the arc. A pendu- through whioh the ourrent passes, 
from 18*36 to 21*94 webers, and with 4 lamps, from lum arrangement is attaohed to prevent the osoilla- M. Joubert has found that it is necessary, in order 
16*9 to 19*6 webers. All three lights were very tions of the oarbon from being too sudden. to keep the arc steady with the Jabloohkcff candle, 

steady and muoh whiter than the single lights of cbompton lamp. that the alternate ourrent in the circuit should have 

Gramme's machine. The carbons are brought together by means of the 8 mean ei 8 ht ° r nin « web « rB ' “ d tbftt J"* 

Mr. Crompton has been kind enough to lend me, of ^ h M In the low fire webers the arc cannot be kept alight ; be- 

this evening , a new Borgin machine about which , Th0 oarbon8 M6 by mean8 of an tween the base, of the two carbons forming the can- 

heaves me the following facts : It was toed at eleotro et of „ hich tbe principal armature <Ue there is an electro-motive force of 40 or 45 volte. 
1,620 revolutions a minute, and a current of 28 Mparate8 the ^ ud a light secondary arms- TkeJablochkoff candle uses up about 66 kilogram- 
^bers was sent by it through 3 lamps, in series. tnre ig arraD ed on th , ^ of thg Ia e j ud metres of work, of whioh 33 kilogrammetres. or 4.6 
When the arc. were lengthened to one-fourth of doeg ^ more deHoate „ ork of bringing the carbons b ' P-> « inverted into heat and light, 
an inch each, the current was 24 webew and the ^ ether . Thg u armat ure supports the nega- Wh en the arc is produced in a magneUc field, 
arcs gave a light of 5 000 eddies each the photo- tiyg or , ower ^ the Bmall armatnre either by disturbing it by an electro-magnet, or by 

metric measurements being made in the most ad- ^ brolJght thg , bflr w thgt ft ourrent placing a frame around it, as in the Jamin candle, 

vmfageous 4 ‘°“‘ passes, the large armature separates them to the ‘ B n«®88sary to have a ourrent half as large again 

The British Electric Light Company have been digt8lioe for ft ^ d u ht< when tbe as when the electro-magnet is not in action One- 

good enough to place at my disposal for this even- ^ ig broken tbg ^ tuppoHei by a spring, of the energy of the current is in such a case 

“ d *° r “J l60ture *7° Gra ““ e is raised, and brings the carbans into contact, and producing a strong magnetic field wound 

relights the lamp. The smiil variations in the theeleetrio arc, and is. therefore, so much wasted 

strength of ourrent react on the second armature, ener 87i 88 tar as the electric light is conoern 
which is held at some distanoe above the large ar- B» 8 was flret introduced extensively for 

mature by a light spiral spring. The small arma- lighting purposes, many objections were raised to 
ture carries an arm, whioh is applied as a brake its use, and among them wasone whioh was recorded 
wheel, whioh is the last wheel of a train of wheels b J Clement Decorates, in 1819, whioh issumm up 

set in motion by the weight of the positive rod. ‘ n the following quotation : 

“ The light is of a disagreeable yellow oolor, en- 
bboulatob in BRUSH 8T8TXM. tirely different from that red and warm gleam of oil 

A very pretty arrangement for shunting the our- lamps; it is of a dazzling brightness; its distribu- 
rent past a lamp (when it is not in use), so that one tion will be impossible and irregular, and it will be 
lamp may be~put out without affecting the other much dearer than oil lighting, and, even if it should 
lamps in the circuit, is adopted on the Brush sys- be improved, it will still remain muoh dearer than 
tern. those lights whioh we already possess." 

The current passes through a solenoid coil, Just as Desormes had beoome accustomed to the 
wound with thiok wire, and then passes to the up- red gleam of oil lamps, and objected to the coldness 
per oarbon, through the arc to the lower oarbon, of the yellow gas light, so, a year or two ago a simi- 
and then by the frame to the next lamp. The lar objection was raised against the eleotrio light, 
solenoid holds up a rod of iron, whieh tilts a ring that it was entirely different from the yellow and 
These machines are driven by a steam engine on one side, through whioh the oarbon passes, and warm gleam of gas light; that it is of a dazzling 

lent by Messrs. Bobey, of Linooln, and for the so looks it. To the end of a thiok wire of the solen- brightness; that its distribution would be impoesi- 

Brookie and other eleotrio lamps I am indebted oid is attaohed a thin wire (160 ohms), whioh is also ble and irregular; and that our streets would be left 
again to the British Eleotrio Light Company, to Dr. wound on the solenoid, and whioh forms a shunt or in darkness. 

Siemens, to Mr. Orompton ; to Mr. Latimer Clark by-pass to the arc, taking more and more of the These objeotions do not seem to be so strongly 
for the Lontin lamp ; for the Bapieff and Wilde ourrent as the resistance of the arc increases. This taken up by the publio as they were two years ago, 
eleotrio oandle, to Mr. Berley ; to the Jabloohkoff thin wire is wound the opposite way, and the our- for they have seen several trials of the eleotrio light; 
Eleotrio Light Company for their oandles ; and to rent in it relaxes the hold on the oarbon, so that it and, although there are many difficulties in the way, 
the Anglo-American Light Company for the Brush falls away slowly, and then takes more of the current, yet the faot that the eleotrio light has all the colors 
lamp. As soon as it does so it is again held fast. To pre- more uniformly blended, and is, therefore, a whiter 

this bbookus lamp . vent the oarbon from falling too rapidly it is passed light than gas, and enables objects to be seen in 

The npper oarbon is attached to an iron tub.. throu 8 h 4 Y6BBBl obtaining glycerine, and slides their true colors, can hardly be nrged any longer as 
which passes into a solenoid, through whioh it downwards very slowly. The onrrent through the an argument against its use. The same argument 
a8 the nositive oarbon bums awav The thto wlre * 1bo P 48888 thron g h “other solenoid, might be urged for the same reason against bright 

solenoid forms a shunt or by-pass for theLo, and wMoh formB 8 8hnnt or ^P 488 to 4116 whole l4m P- moonU « ht , or 8 « aiD8t 0,8 Ug “ of d “* “ d la !*T 
takes a small part of the ourrent and holds up the 804Bt0take all the current past the lamp if it should of the yeUow London fog. The Eyrie Society, to 



Fig. 0.— 8iemen«’ Differential Lamp. 
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iron tube which carries the upper oarbon ; as more f‘ ottt of order ' Whe “ 8 ““‘durable current itssearch after truth and beauty, must surely be 

flows by this path — £ «., if the aro becomes an inch strong supporters of the spread of the eleotrio light, 
long, so that its resistance is greatly increased — the If we return to the Beport of the House of Corn- 
second solenoid draws up a piece of iron, whioh lets mons, we find the following statement: 
all the ourrent pass, and the lamp is thrown out of “ A remarkable feature of the eleotrio light is that 
the circuit. it produces a transformation of energy in a singu- 

In the Brush lamp, whioh is designed to burn 16 larly oomplete manner. Thus the energy of 1-horse 
hours, there are two pairs of oar bona, with the rings power may be oon verted into gaslight, and yield a 
on the upper oarbons, whioh hold them by friotion, luminosity equal to 12-oandle power. But the same 
so adjusted that one is held about one-fourth of an amount of energy transformed into eleotrio light 
inoh above the other, and, therefore, the seoond produces 1600-candle power." 
oarbon will not some into action until the first falls The experiments of Mr. Sohwendler, of Dr. Hop- 
or is burnt out. kinson, and of others, have shown that, both with 

All the eleotrio oandles, such as the Jabloohkoff the Siemens machine and with the Gramme me - 


ourrent passes through the coils, the motion of the 
oarbon is stopped. 

A commutator is so arranged and driven by the 
dynamo machine as to break the ourrent and allow 
the oarbons to come in oontaot for an instant at reg- 
ular intervals, say every minute. Then the oircuit 
is oompleted again, the upper oarbon is drawn to 
its proper distanoe apart, and the light continues. 
At every minute the light goes out, but instantly 
relights, and no variation of light is perceived. 


DXFVBBBNTXAXi LAMP. 

A thiok- wire bobbin (T) carries the aro ourrent, 
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ohine, 88 per oent. of the total work expended is 
converted into electrical energy. Theory has es- 
tablished that, if the external resistanoe of the oir- 
onit is equal to the internal resistanoe of the battery 
or magneto -machine, the available work in the ex- 
ternal oirouit is a maximum. 

Suppose, then, that we have 40 Grove's oells, each 
of .25 ohms resistance, and of an electro-motive 
foroe of 2 volts, the external resistance being 10 
ohms — 


Then Q = - 


E 


40 E 


R + r 40 X .25 + 10 
and «= 2 X 4 X 40 = 820. 


= 4 webers, 


820 


The work done in the external oirouit is • 

9.81 X 2 

16 kilogrammetres per seoond nearly, or about 
2-9tha h.p. 

(To be Continued.) 


THE SANCTITY OF TELEGRAMS. 

A question of wide public interest has been 
brought to the front by the aotion of a judge at 
Shelbyville, ‘in Tennessee. Men of all sorts and 
conditions now use the telegraph almost as freely as 
the post-offioe, not only in the transaction of their 
business but in social and domestio affairs. It oon- 
oerns, therefore, every home as well as every enter- 
prise and every industry in the land to know pre- 
cisely how far messages lodged with telegraph 
companies are sacred from the sorutiny of third 
parties. 

The Grand Jury at Shelbyville, Tenn., acting 
under the instruction of the Circuit Court of Bed- 
ford County, in that State, in pursuance of a gen- 
eral inquisition into transactions of oertain business 
men of that place in oottonand provision “futures' 


—on the theory that suoh transactions ~are~in con- 
flict with the Tennessee laws against “gaming” — 
the other day caused an order to be served upon 
the manager of the Western Union Telegraph Com- 
pany's office at 8helbyville, requiring him to pro- 
duce before the Court all telegrams “by whioh con- 
tracts or dealings were had with the Nashville 
Brokerage Association for wheat, oorn, rye, ootton 
and oats, and all messages sent by and to said 
agency from Shelbyville from August 1 to December 
1, 1881, concerning or connected in dealings in 
futures.” 

On the return of the order the telegraph company, 
through its manager, deolined to produce its mes- 
sage files, on this ground, among others, that suoh 
an order or subpoena was irregular and illegal, as 
partaking of the nature of a search-warrant or 
“drag-net," designed to sweep in evidence whioh 
might or might not be found after search, and not 
specifically calling for papers or evidence already 
shown to exist. It was argued in this behalf by the 
telegraph company that under .the principles of law 
and under adjudicated cases the only subpoena 
competent to compel the production of its tele- 
graphio messages is one whioh designates a paper 
already shown to exist upon the files, in sufficiently 
apt terms to admit of its identification, and which 
does not demand all such telegrams apparently re- 
lating to the matter as might possibly be found 
after the miscellaneous messages of the innocent 
public as well as of the suspected parties had been 
scrutinized. 

It was further argued by the telegraph company 
that it is nut itself competent to decide what mes 
sage8onits files concern dealings in “futures;' 
that it oannot be constituted a judge for the pur- 
pose of determining that point; and, finally, that 
no telegraph company can designate any particular 


telegrams from its files as pertinent to such an issue 
without incurring the risk of thereby disolosing 
telegrams which are irrelevant, as concerning the 
transactions of innocent parties, and thus violating 
its duty to the public as well as a statute of Ten- 
nessee, whioh prescribes the confidential treatment 
of telegrams and.'orders secrecy to be observed in re- 
gard to them under oertain pains and penalties. 

The Court, however, on the report of the Grand 
Jury, overruled the points taken by the telegraph 
company, and direoted compliance with the order, 
meanwhile shifting the ground with some ingenuity 
so as to make the Grand Jury further call on the 
manager to disolose the names of all persons who 
had sent messages through , his office relating to 

futures " To do this, of 'course, would be to fur- 
nish material on whioh to found a competent sub- 
poena. The telegraph company presented substan- 
tially the same objections to this demand, arguing 
that it involved only another method of compelling 
the doing of an unlawful act, and maintaining that 
the oompany claimed for its agents, and for the pri- 
vate papers of the publio in their charge, only and 
precisely the same immunity from “unreasonable 
search and seizure” whioh all^citizens enjoy under 
the Constitution as to their persons and their papers; 
these being expressly within the protection of the 
Constitution of 'Tennessee 'as well as of that of the 
United States. But the Court held the witness to be 
in oontempt for his failure to comply with the order, 
and imposed upon him a fine of $50, with ten days' 
imprisonment. 

The case now rests at this point, the Grand Jury 
having adjourned, but the unfortunate operator is 
looked up, and the telegraph .company is fined for 
insisting upon the sanctity of private affairs intrust- 
ed to its care. 

It is dearly time that an end should be put by leg- 
islation to these scandalous attempts at violating the 
rights of private life under different forms of judi- 
cial and legislative inquiry. There is no conceiva- 
ble reason why telegrams should not be as sacred 
from investigation and disdosure as letters in the 
mails. 

As to letters, the United States Supreme Court 
has dedared that “The constitutional guarantee of 
the right of the people to be secure in their papers 
against unreasonable searoh and seizure extends to 
their papers in the mails, and wherever they may 
be.” This last phrase clearly covers and ought to 
oover the papers of the people when confided to a 
telegraph oompany as completely as when confided 
to the mails. 

Justice Cooley, who is high authority, in discuss- 
ing this general subject, and the analogy between 
letters and telegrams, maintains, “that the publio 
are not entitled to a man’s private correspondence, 
whether obtainable by seizing it in the mails or by 
compelling the operator of the telegraph to testify 
to it, * * * and compulsory prooess to obtain it 
[i. e. under sripcsn a duces tecum ] would be nothing 
short of a most arbitrary and unjnstifiable seizure of 
private papers — suoh an 1 unreasonable seizure ’ as 
is directly condemned by the Constitution. * * 
Perhaps nothing in legal history is more remarkable 
than the general aoquiesoenoe of the publio in the 
asserted right to bring into oourts and before legis- 
lative bodies, as instruments of evidence, private 
messages sent by telegraph. It is remarkable, not 
only because legal analogies and precedents seem to 
be against the right, but also because the power to 
make use of telegrams is liable to enormous abuses, 
and seems to be opposed to one of the first and 
most vital priniples of liberty. * • * It [the 
production of telegrams] renders one of the most 
important conveniences of modern life susceptible at 


any moment of being used as an instrument of infi- 
nite mischief to the community, and one can picture 
to his own mind about what would be the condition 
of things in any neighborhood if its whole corre- 
spondence were exposed to the public gaze.” 

Perhaps the settled dootiine of the oourts, so far 
as it can be said to be settled by the limited adjudi. 
cation so far had on these comparatively novel 
points, does not go to the extent advocated by Jus- 
tice Cooley, but rather holds that a telegram is not 
a privileged communication, and may, therefore, be 
reached under proper form of subpoena if sufficient- 
ly designated. But, except by the Tennessee court 
in the present instance, it has never been maintain- 
ed for a moment that a telegraph company may be 
compelled to sift its files and produce what its 
agents suppose to be relevant, whether the matter 
produced oonoems the confidential communications 
of innocent parties or not. 

The Western Union* Company, whioh has resisted 
this assumption, . and Mr. C. A. Wallace, its local 
manager, who has submitted to imprisonment in 
defense of a most important right of the people, 
deserve, and will doubtless reoeive, the thanks not 
only of the business community but of all right- 
minded people and all lovers of liberty. — N. T. 
World . 

P. S. — Since the above, after three days’ impris- 
onment, the Supreme Court of Tennessee has grant- 
ed a superoedeas suspending the sentenoe until the 
whole matter is reviewed and examined by the Su- 
preme Court. 


ELECTRICAL STEEL MELTING. 

On Tuesday, October 11th, the members of the 
Iron and Steel Institute visited the telegraph oon- 
str notion works of Messrs. Siemens Bro., at Charlton, 
on which oooasion Dr. Siemens, F. B. S., exhibited 
his experiment of melting steel by means of the dy- 
namo-electric current, when five pounds of steel 
were melted in twenty-five minutes. The apparatus 
employed oonsists of an ordinary oruoible of plum- 
bago, or other highly refraotory material, plaoed in 
a metallio jacket, or outer oasing, the intervening 
space being filled up with pounded oharooal, or 
other badoonduotor of heat. A hole is pierced 
through the bottom of a crucible for the admission 
of a rod of iron platinum or dense oarbon, and the 
oover of the oruoible is pieroed for the reception of 
the negative electrode, whioh is suspended at one 
end of a beam by means of a strip of copper. The 
other end of the beam is attaohed to a hollow cylin- 
der of soft iron, free to move vertically within a 
wire solenoid, one end of whioh is connected with 
the positive and the other with the negative pole of 
the eleotrioal arc. 

Obviously it matters not how the electricity used 
in this experiment may have been generated. Any 
souroe of power might be employed for driving the 
dynamo machines. In other words, steel maybe 
melted by water power. 


TELEGRAPHERS' AID SOCIETY. 
Following is a statement of the condition of the 
Telegraphers’ Aid Society up to Dec. 7, 188i. 
Receipts from all souroes sinoe organiza- 
tion..... $1,174.60 

Payments for benefits to members and 
ourrent expenses 662.44 

Balanoe oash on hand $512.0$ 

Total number of members admitted, 143. 

Wm. Mavra, J b., 

Secretory. 
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telegraph oommnnic&tions against hostile State ac- 
tion, either by statutory enactments or by judioial 
decisions. 

It was urged on the part of the oompany that the 
telegraph is now a part of inter-State commerce and 
communication, and as suoh is entitled to be pro- 
tected and regulated, if need be, by national legis- 
lation. If this be so, the various statutes and de- 
cisions relating to the post-office, to railroads, and 
to express companies, when affected by State legis- 
lation, will be applicable to the telegraph. The 
main point to be at first established is how far tele- 
graphs can be considered to be within the rules ap- 
plied to post-roads, railroads, and other transac- 
tions relating to the carrying of passengers, goods, 
or communications from, or into, or through the 
various States, These questions are not new, but 
perhaps it will be a surprise to many of the Solons 
who are doing all they oan by legislation to impede 
a fair and constitutional intercourse between the 
States, to learn that the Supreme Court of the 


tion without using the telegraph freely to secure in- 
formation. 

44 It is not only important to the people, but the 
government ; by means of it the heads of the de- 
partments in Washington are kept in dose commu- 
nication with all their various agencies at home and 
abroad, and can know, at almost any hour, by in- 
quiry, what is transpiring anywhere that affects the 
interest they have in oharge. 

4 4 Under suoh ciroumstanoes it cannot for a mo- 
ment be doubted that this powerful agency of com- 
merce and intercommunication oomes within .the 
controlling power of Congress, certainly as against 
hostile State legisla tors In fact, from the beginning 
it seems to have been assumed that Congress might 
aid in developing the system ; for the first telegraph 
line of any considerable extent ever erected was 
built between Washington and Baltimore, only a 
little more than thirty years ago, with money appro- 
priated by Congress for that purpose (6 Stat., 618), 
and large donations of land and money have sinoe 
been made to aid in the construction of other lines 
(12 Id., 489, 772 ; 13 Id., 366 ; 14 Id., 292). It is 
not necessary now to inquire whether Congress may 
assume the telegraph as part of the postal servioe, 
and exolude all others from its use. The present 
case is satisfied if we find that Congress has power, 
by appropriate legislation, to prevent the States 
from plaomg obstructions in the way of its useful- 
ness . *' 

Sinoe the above deolsion a new element of oom 


A reasonable discount will be allowed on advertisements to 
remain standing, for which special arrangements oan be mads. 
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United States has already disoussed the principles 
involved in asking Congress to aid and protect the 
general publio from unjust State nterferenoe with 
telegraph business. 


meroe has arisen in telegraph business — this is the 
transfer of money by telegraph from one point to 
another. This more frequently occurs where the 
distance is long than otherwise, hence it may be 


HOSTILE STATE LAWS AGAINST TELEGRAPH 
BUSINESS. 

Thb public, as well as telegraph companies, are 
frequently called upon to witness the diversity of 
the laws and decisions relating to telegraph com- 
panies, either to their property, management, or 
mode of conducting business with individuals in 
the various States. This has already reached suoh 
an extent that the time is near at hand when na- 
tional legislation must intervene for the protection 
of the publio conveniences which are afforded by 
communication by telegraph. In another oolnmn 
may be found a singular case in Tennessee where 
there is a statute that forbids the disclosure of the 
oontents of telegraphic messages, and. a decision or 
order of a court that all the messages must be ex- 
amined to see if there are any that may be what the 
eourt calls illegal, to wit, 44 dealing in futures.” 
The question presented, in effeot, is whether all the 
messages reoeived in the State, or sent from there, 
are subjeot to be inspected by a mere pretence, it 
may be, for any assigned cause or information. The 
telegraph companies are concerned to prevent this 
only as the servants of the publio and to protect 
confidential messages. If this cannot be done, what 
can prevent a State passing laws prohibiting send- 
ing cipher messages? This is something that would 
not be advocated for a moment in any community. 

We may say, in passing, that there is no law in 
Tennessee against dealing in futures or against 
gaming, and it is not contrary to the oommon law, 
even gambling itself is not offensive to the oommon 
law. But without any further comment on this 
oase we will refer to what the N. Y. World has said 
of it, which may be found in another oolnmn. 

About two years sinoe a proposed statute was pre- 
sented to Oongreaa, asking their a ctio n to protect 


In regard to the telegraph being an instrument of 
inter-State oommeroe, and entitled to national pro- 
tection as suoh, we will quote the language of Ohief 
Justioe Waite, in the U. S. Supreme Court, in Pen- 
saoola Tel. Co. vs. Western Union Tel. Co., 96 U. S. 
Rpts., p. 1, as follows : 

44 Sinoe the oase of Gibbons vs. Ogden (9 Wheat, 1), 
it has (never been doubted that commercial inter- 
course is an element of oommeroe which comes with- 
in the regulating power of Congress. Post-offloes 
and post-roads are established to laoilitate the trans- 
mission of intelligence. Both commerce and postal 
servioe are placed within the power of Congress, be- 
cause, being national in their operation, they should 
be under the protecting oare of the national govern- 
ment. 

44 The powers thus granted are not confined to the 
instrumentalities of oommeroe or the postal servioe 
known or in use when tbe constitution was adopted, 
but they keep paoe with tbe progress of theoountry, 
and adapt themselves to the new developments of 
time and circumstances. They extend from the 
horse with its rider tc the stage coach ; from the 
sailing vessel to the steamboat ; from the ooaoh and 
the steamboat to the railroad, and from the railroad 
to the telegraph, as these new agencies are success- 
fully brought into use to meet the demands of in- 
creasing population and wealth. 

44 They were intended for the government of the 
business to whioh they relate at all times and under 
all circumstances. 

44 As they were intrusted to the general govern- 
ment for the good of the nation, it is not only the 
right, but the duty, of Congress to see to it that in- 
tercourse among the States and the transmission of intel- 
ligence are not obstructed or unnecessarily encumbered 
by State legislation . 

4 4 The eleotric telegraph marks an epooh in the 
progress of time. 

44 In a little more than a quarter of a century it 
has changed the habits of business, and become one 
of the necessities of oommeroe. It is indispensable 
as a means of inter communication, but especially 
is it so in commercial transactions. The statistics 
of the business before the recent reduction in rates, 
show that more than eighty per oent. of all mes- 
sages sent by telegraph related to commeroe. Goods 
are sold and money paid upon telegraphio orders. 
Contracts are made by telegraphio correspondence, 
cargoes seoured, and the movement of ships direct- 
ed. 

44 The telegraphio announcement of the markets 
abroad regulates prices at home ; and a prudent 
merchant rarely enters upon an important transao- 


that it will cross several tttates, and will be greatly 
impeded, or, indeed, prohibited, from being carried 
over the lines without an exorbitant fee, or tax 
similar to the passenger and freight tax oases of the | 
railroad companies whioh the United States courts 
have often been called upon to declare void and 
unconstitutional. 

The people and their representatives should not 
forget that the telegraph is a publio benefit and ad- 
vantage, and that injury to it is harm to the publio 
at large ; that the publio is to be considered as 
above mere local feeling and aotion, and individual 
rights are as sacred in telegraph matters as in 
others. 

It is greatly to be deplored that a mistaken local 
self-interest should be allowed to prevail in legislA- 
tion against corporations as such, as if they had no 
rights, forgetting that they must affect individual 
rights more or less in every instanoe. It is not a 
mere question of power with legislators or oourta. 
The public at large have a right to look for justioe 
in legislation and in courts. 


WESTERN UNION’S REPORT AND DIVIDEND. 

Western Union's quarterly statement, issued yes- 
terday, is rather a surprise to those who have not 
felt confidence in the company's ability to earn div- 
idends on its $80,000,000 of capital. The company 
btarted July 1st of the present year with $127,268.76 
surplus. After paying its regular quarterly divi- 
dends, including the one just dedared, and expend- 
ing $616,426 for construction and the purohase of 
new lines, it has a surplus of $1,013,287 18. This 
shows a net gain of nearly $900,000 in six months, 
after paying $2,400,000 in dividends. It is claimed 
by the management that the Mutual Union's compe- 
tition will in nowise affect adversely these favorable 
results in the future ; that the natural increase of 
business will be greater than can be done by the 
I other line. In 1870, for instance* the Western 
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Union transmitted 9,157,646 messages, while for the 
* year ended June 30th last the number inoreased to 
, 32,500,000, and 40,000,000 is the estimate for the 

t onrrent year. In 1878, the company’s revenue was 
about 9f millions, and for the year ended June 30, 
1881, it was 14} millions. In 1878 its profits were 
about 3} millions, and for the last year nearly 6 
millions. The report shows a continuance of the 
long-eatablished policy of extending the company’s 
lines by construction and purchase. These expen- 
ditures are deducted from income in making up the 
surplus, and the stockholders are reimbursed for 
the outlay by a stook dividend whenever the sort lus 
becomes sufficiently large to justify such a course. 
A cash dividend of 2} per oent might have been de- 
clared yesterday, and a surplus of $213,287.18 still 
remained, bad the management desired to depart 
from its established practice. Moderate cash divi- 
dends, and large stock ones, have been the Western 
Union’s polioy for many years, and it seems to have 
worked so well that a departure from it is not de- 
sired by those most interested.— N. T. Daily Slock - 
holder, Deo. 14, 1881. 


If you want to beoome a telegraph operator, send 
twenty five cents to 0. E. Jones A Bro., Oinoinnati, 
Ohio, for the best illustrated instruction book. 


QUARTERLY REPORT OP THE WESTERN 
UNION TELEGRAPH COMPANY FOR 
THE QUARTER ENDING DE- 
CEMBER 31, 1881. 

Exxounvx Omen, ) 

Wistibh Unon Thiosaph Compact, > 
Nxw Yonx, December 14, 1881. ) 

In the Report presented by the Executive Commit- 
tee at tne last Quarterly Meeting of the Board, held 
September 14, 1881, the net revenues for the quarter 
ending September 30 (August being partially and 
September wholly estimated) were stated at $1,949,- 
894.61. 

The official returns for the quarter (ended Septem- 
ber 30) showed the net revenues to be $2,104,635 75, 
or $154,741.14 more than the estimate. 

The following revised statement, based upon 
complete returns, will show the condition of the 
Company at the dose of the quarter ended Septem- 
ber 30, 1881 : 

Surplus, July 1, 1881, ss per lest quarterly Re- 
port $ 187,268 70 

Net revenues, quarter ended September 80, 

1881 2,104.686 75 

$ 2,231,804 61 

From whioh deducting appropriations for — 

Dividend of 1)4 per oent, paid 


Ootober 16 $1,109,708 70 

Interest on bonded debt 107,000 00 

Sinking Funds 20/ 00 00 

Construction 203,290 61 

Telegraph Stocks, eto. 113.186 89 


$1,012,184 00 

Less portion of the Sinking Fund 
for theBonds ot 19J0;(which was 
set aside prerioualy), {returned 
to the Company by the Union 
TTust Co., Trustees, because of 
the drawn bonds not having 
been presented for redemp- 
tion $40,000 00 

$1002,184 00 

Leaves a surplus, Ootober 1, 1881 of $629,769 91 

The net revenue for the quarter ending 
December 31, instant, based upon 
official returns for Ootober, nearly 
complete returns for November, 


and estimating the business for De- 
cember, will be about $2,010,527 27 

Add Surplus, Ootober 1, as above 629,769 91 

$2,640,287 1$ 

From which appropriating for— 

Interest on Bonded Debt $107,000 0t 

Construction and purchase of Tel- 
egraph Stocks and Properties. . . 800,000 00 

ffinklog Funds 20,000 00 

— $427,000 00 

Leaves a balance of. $2,218,287 18 

It requires for the payment of a dividend of 1)4 
per oent. on the Capital Stock $1,200,000 00 

Deducting whlob, leaves a surplus, after pay- 
ing dividend, of $1,018,287 18 

In view of the preceding statements, the Commit- 
tee recommended the adoption by the Board of 
the following : 

Resolved, That a dividend of one and one half per 
cent, be, and is hereby deolared payable on the 16th 
day of January next, to stockholders of record, at 
the dose of business on the 20th day of December, 
instant. 

Resolved, That for the purpose of such dividend, 
the stook books of the Company be closed at three 
o’dook on the afternoon of the 20th day of Decem- 
ber, instant, and be reopened on the morning of the 
17th of January next. 

Respectfully submitted, 

NORYIN GREEN. 

President 


TITLES IN SIGNATURES. 

Dallas, Tax., Deo. 17th. 

To the EdUor of the Journal qf the Telegraph. 

In a message where the signatures are— say 
44 J. W. Jones, 

Prest. Cotton Etsohemge, 

Paul Kennedy, 

M. 0. Crawford.” 

Please deoide for us how many extra words should 
be counted and why? Respectfully, 

“Inquirer.” 

Anb. —See Executive Order |No. 174, 15th of No- 
vember, 1878, Yol. XI., No. 265. 

41 The title of the sender of a message, when such 
title does not exceed two words, will not be includ- 
ed in the check, but will be transmitted free of 
oharge as part of the sender’s message.” 

By above rule one extra word should be charged 
for the title to first name, two extras for seoond 
name, and three for last name, six in all. 


CHICAGO ELECTRICAL SOCIETY. 

Chicago, Dec. 21, 188L 
To the EdUor qf the Journal of the Telegraph : 

Thb fifty-third regular meeting of the Chioago 
Electrical Society was held last evening in Club 
Room No. 4, Grand Pacific Hotel, President O. 0. 
Haskins in the chair. 

The weather was extremely unpleasant, rain and 
wind combining to dampen and ohill the en- 
thusiasm of all. Despite these untoward influences, 
the room was filled, and after the usual routine 
business, Mr. G. W. Felton, manager of the Chicago 
offioe of the Western Union Telegraph Company, 
was introduced and read a highly interesting and 
instructive paper on 44 Ooean Currents,” which was 
listened to with marked attention and greeted with 
enthusiastic and merited applause. 

Your limited spaoe forbids a lengthened critique 
of Mr. Felton’s paper, but it is sufficient to say that 
it was exhaustive and replete with fact and detail 


on the oharaoter, influences and causes of these 
great and constant commotions of the vasty deep, 
whioh are so potent in olimatio results throughout 
the globe. But for these currents the Grand Banks 
of Newfoundland would never have had an exist- 
ence, and the telegraph plateau of the North At- 
lantic would have been an impossibility. The leo- 
turer showed by adduced evidence from Maury and 
others that the oauses of all these stupendous 
movements are traoeable directly to evaporation and 
thermometrio influences and varying densities re- 
sulting from these differences. 

The society has reason to be proud of its position 
and ranks to-day with the foremost societies of a 
scientific character in the United States, il not with 
those more pretentious in foreign climes. 

Papers are now provided for the remainder of the 
season, and a regular meeting will be held each 
month. 

For January we are to have Prof. T. W. Tobin, 
of the Louisville Polytechnic, (late the assistant of 
Pepper in the London Polytechnic), on electro- 
motive force. 

February, Maroh and April meetings will be sup- 
plied by Messrs. Park, Thomas and Dels mater, and 
at the closing meeting of the season, the President 
of the sooiety has promised us a paper on the •* Uni- 
versality of Vibrations.” IX 


THE YOUNGEST OPERATOR. 

Stbasbubo, Ya., December 24 IK, 188L 
7b the EdUor qf the Journal of the lelegroph : 

I notioe, in your issue of December 16th, an item 
of news headed “ The Youngest Telegraph Opera- 
tor.” I taught a young child in my office, in 1880, 
in his seventh year ; and when he was eight years 
old he was fully qualified to take charge of a tele- 
graph office. He received and sent messages with 
Edward Stewart, one of the champion senders, then 
in Washington Oity ; it was on line No. 18, run- 
ning from Staunton, Ya., to Washington, D. O., 
this little operator, Master Owen Conner, worked. 
His father, John Conner, at that time was building 
manager on the S. Y. R. R., between WayneBboro, 
Ya., and Hagerstown, Md., but is now superintend- 
ing the building of lines west of Cumberland, Md., 
and Pittsburg, Pa., for the Western Union Tele- 
graph Company. P. 


THE SEAMY SIDE OF THE TELEGRAPH. 

In the midst of the indignation aroused by the 
** cornering ” operations which have lately been ex- 
posed in the chief oenter of our ootton trade, it was 
only natural that the telegraph should come in for 
some share of the blame. It is much easier, besides 
being safer, to reprobate a thing than to openly as- 
sail an individual ; and while there is much right- 
eous indignation exhibited against the wrong doers 
in general, it is aimed most directly at what are 
oalled the facilities for wrong doing. Foremast 
amongst these facilities undoubtedly stands the tel- 
egraph ; and it is, therefore, roundly accused of be- 
ing the prime instrument of a vast deal of financial 
plundering. We do not minoe the word, for it is 
impossible to class the practices lately brought to 
light in the Cotton Metropolis among the legitimate 
operations of either trade or finance. What we de- 
mur to is that the telegraph is responsible. If the 
writer in this month’s Ifineteenlh Century , who briefly 
treats on the subject of “corners,” had been as ex- 
plicit in his charges against the wielders of the in- 
offensive agent as he is against the agent itself we 
should have had no fault to find with him ; but in 
effect he sets most of the down to the tele- 
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graph, and people who take a pessimist view of af- 
fairs might consequently be inolined to wish the 
telegraph banished to the place where political econ- 
omy is said to have gone, if the disorganization of 
the trade is the price we have to pay for it. 

Of course Mr. Halhed, the writer of the artiole 
on “Commercial 'Corners*” we are referring to, 
does not go this length ; nor probably is there 
anybody living seriously desirous of impairing our 
means of communication because they are liable to 
be used for sinister purposes. But it may be well 
to draw attention to the reverse of the picture, and 
while admitting that there is a seamy side of it, to 
olaim for it what is rightly its due. There are some 
inventions which almost from the very first have suf- 
fered by reason of ugly associations. Dynamite and 
nitro-glyoerine provoke a shudder at the mete men- 
tion of them these days, and even gun-powder must 
have had a bad time of it in the reign of James I. 
For the telegraph, however, everybody has had a 
kindly and grateful word to say until now ; and al- 
though its mission is by no means jeopardized, we 
may be naturally jealous of its fair reputation. 

There is no denying that this convenient and, for 
the most part, harmless invention has been made to 
serve very questionable practices. It is notorious 
that gambling on the tarf has greatly increased un- 
der its ministrations, and that speculation on the 
Exohange has been fostered by its aid— it is probable, 
indeed, that both these branches of industry will go 
on increasing. Trading in “ futures ” is largely due 
to the growing rapidity with which news can be in- 
terchanged between the country where ootton is 
grown and those countries where cotton is wanted. 
The same prooess is threatened with regard to horse 
raoing. An American paper lies now before us, and 
among news from “ The Old World ” we notioe an 
item headed “Suspicions that Lorillard’s Iroquois 
is being jockeyed,” followed up by the intimation 
that “none of the [London] sporting papers yester- 
day name him as the winner.** This was printed in 
America on the day of the St. Leger, and is accom- 
panied by the latest London betting in detail. There 
is, therefore, some ground for apprehending that 
wherever and whenever it can, as in these oases, 
serve the ends of those idle persons who have plenty 
of wits and an overmastering greed after money, the 
telegraph will be liberally patronized by them. We 
oannot prohibit the adventurer from using the tele- 
graph, and the telegraph cannot be blamed if that 
olass of persons thrive and multiply. Possibly the 
moralist may find some consolation in the foot that 
the telegraph wires are made the vehiole for messa- 
ges which are in the highest degree proper. The 
same paper we have just now quoted from informs 
the American publio that, “the meetings of the 
Methodist (Eounienical Council *' is “the overshad- 
owing topic in London,” and gives a great many 
particulars of this overshadowing topic which we 
on this side of the Atlantio had sinfully overlooked. 
We are also informed, or rather the American read- 
ing publio are informed, of “The Irish People Be. 
ooming more Reconciled to the Provisions of the 
Land Act.” In this case we have taken the evidence 
as read, contenting ourselves with the heading and 
its big oapitals, lest our faith might be shaken. No- 
body will take exception to suoh news at this, un. 
less it be on the score that we who have a stake in 
the matter are forbidden to believe it. Glanoing at 
the columns of telegraphic intelligence from this 
and every country in Europe, all up to date, we oan- 
not but be gratified that our American cousins con- 
tinue to take suoh a warm interest in us and our 
surroundings. 

It would in all seriousness be idle to combat the i 
notion that the telegraph is in the least degree an 


offender in this relation. Many foolish and improp- 
er messages are signalled by means of electricity, 
just as many unwise and unrighteous missions were 
undertaken on horseback before even stage-coaches 
were dreamed of. The fault is not in the machinery 
but in the human hands that set it going, The out- 
ory against “cornermen *’ will, it may be hoped, do 
good servioe in awakening publio conscience as to 
the true bearings of their transactions. They were 
no less iniquitous when they were fewer. That the 
telegraph has made them more numerous is not 
wholly to be regretted if publio opinion, which 
moves but slowly, is at length brought to see their 
true enormity. When things get to their worst they 
are sure to mend is a saying that is true of the faots 
of life, though it does not content the impatient 
moralist. And if anything will hasten the bitter 
end, and land us quickly at that orisis which enables 
us to mend our ways, surely it is none other than 
the telegraph. The tolerance allowed to sins of 
small consequenoe will not be extended to those of 
great magnitude ; and the telegraph more than any- 
thing else makes them grow hugely. For our part 
we are not sory that this should be the case. If, as 
Oarlyle tells us, we want a new soul in matters com- 
mercial, the sooner we get it the better ; and if the 
sins committed by the old Adam with the help of 
the telegraph induoe us to put on the new Adam a 
few years earlier than we otherwise should do, the 
telegraph will deserve our gratitude. The true 
criminal is the unscrupulous user. He has made 
himself conspicuous, notorious, hateful by prostitu- 
ting an innocent medium of social and commercial 
intercourse ; and it may be hoped that the rope that 
has been given him without stint will speedily hang 
him without mercy .— The Electrician. 


THE ELECTRIC SEMAPHORE.— WATSON ’B 
NEW ELECTRIC SIGNAL. 

The Provincial Exhibition at Montreal, held in 
the month of September, attracted large orowds of 
visitors. One of the most interesting objects for an 
editor of the Railroad World was an invention dis- 
played among the machinery, and called “Watson's 
Eleotrio Railway Semaphore Signal.*’ Aocidents on 
railroads arising from defective signalling are of far 
too common occurrence to allow us to neglect any 
contrivance which tends to lessen their number. 
The present system of railroad signalling is very de- 
fective. In the first place, the signal post is in many 
oases a great distanoe from the station, and very 
often is not visible from it. In the second place, it 
relies for its efficiency entirely on the switchman or 
signalman plaoed there to work it ; on his vigilanoe 
and judgment the lives of thousands every day de- 
pend. Mistakes, too, will be made even by the most 
vigilant and careful of men. The task that has to 
be performed regularly day after day, for train after 
train, becomes al last mechanical. Long training 
and praotioe undoubtedly enables us to discharge a 
duty mechanically and yet successfully, but a day 
will oome even to the best trained when something 
throws him off his balance. He will be a few seconds 
too late in working his signal ; he will unthinkingly 
lay his hand on the wrong lever, and then the enter- 
prising reporter has an opportunity to write some 
neat paragraphs with display heading — “Dreadful 
slaughter 1 Flight of the signal man. List of the 
victims.” 

This is a risk to whiol} all of us who travel on 
railroads are exposed, and, thereiore, the publio 
ought to welcome any invention which renders suoh 
aocidents preventable. As an aooident is the most 
expensive amusement in which a railroad oompany 
oan indulge, railroad men ought to examine studi. 


ously every possible or probable means of avoiding 
them, not merely to shield themselves from heavy 
responsibility, but for the sake of their dividends. 
How negligently signal duty is, too often, performed 
the series of accidents whioh took place a couple of 
months ago at Rye, on the New Haven line, gave 
fatal proof. Well managed as that line is, its sys- 
tem of signalling as laid down in its instructions was 
far from perfeot, while in praotioe, it was found 
when a ooronor*s jury investigated the matter, these 
instructions were, we may say, systematically ne- 
glected. It is claimed for the Eleotrio Semaphore 
that it obviates all the dangers at present likely to 
happen from devolving the duty of signalling to the 
humblest olass of railroad employes. A few brief 
words will render the illustrations of it, which we 
present herewith, intelligible to the lay reader. It 
consists cf the usual semaphore signal post, with 
arms, but the semaphore is connected by two ordi- 
nary telegraph wires, with an indicator and key 
plaoed in the depot, and whioh can be worked 
either by the telegraph operator or by the train des- 
patoher. The arms of the semaphore revolve in the 
same manner and the same time as the hand of the 
indicator, and thus the operator can diboover at a 
glance at what signal the lever stops. At each pres- 
sure of the key about an eight of a oirole is describ- 
ed by the arm of the semaphore. The operation is 
repeated, by pressing down the key, till the required 
position is reached. The key to be pressed is a 
button similar to those attached to eleotrio bells in 
hotels, the signal operates at onoe and at any dis- 
tance, while the indicator in the offioe close beside 
the key tells him unerringly whioh of his three sig- 
nals he has given. The arms assume three positions, 
as usual in all semaphores : Clear, Caution and 
Danger. By night, also, the usual methods are 
adopted. A disk, containing white, green and red 
glass, is plaoed before the signal lamp on each side 
of the light, and these are worked like the arms di- 
rectly by the train starter. If, for example, the line 
is not dear, the glasses are moved till a red disk 
covers the lamp : the arm of the semaphore is in a 
horizontal position, and the indicator points to R, 
or red. 

One of the commonest objections brought against 
many new inventions is that they are too complicat- 
ed. This is as simple as ringing a bell. Another 
objection is that they are too expensive. This is not 
theoase with the Watson Electrio Semaphore. It 
costs less than the one now in use, nothing more 
being required than two ordinary telegraph wires 
instead of the heavy rods used in the present meth- 
od: it is economical in working, as the signal can be 
worked by the depot operator, thus dispensing with 
the oost of a switchman. Moreover it is so con- 
structed that the arms and lamps automatically in- 
dicate danger in the event of anything happening to 
the wires or the indicator, thus ensuring the great- 
est safety from aooident. Another device to pre- 
clude carelessness on the part of any official is a 
contrivance by whioh the mechanism of weights 
moving the arms, can only be moved up after the 
lamps are lighted and the lamps can only be light- 
ed while the mechanism is not run down. In all 
oases this semaphore is the cheapest for the reason 
we have stated : at small stations it would be inval- 
uable. In them a switchman has several duties to 
perform, and this eleotrio system connected imme- 
diately with the depot leaves him entirely free to 
discharge them. 

On single track roads, by plaoing them between 
stations, collisions oould be avoided by bringing the 
signal to danger after the train had left the station. 
A third advantage of Watson*s system is that it oan 
be asdd as successfully in winter as in summer, to* 
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its action is not influenced by snow or ioe on the 
wires. Anything that improves our system of sig- 
nals, whether by semaphore, or by flags, or by 
whistles, or by gestures, deserves attentive consid- 
eration. That the semaphore we have described is 
appreciated in Oanada is proved by the award of a 
Gold Medal to the inventor, Mr. Watson. Patents 
have been taken out for it in the United States and 
Great Britian as well as Oanada. — Tllu&trated B. B 
World. 


[ From Youth and Pleasure.) 

ENEMIES OP THE WERE.— HOW WILD 
BEASTS, WORMS AND INSECTS CONSPIRE 
TO DESTROY THE TELEGRAPH. 

Iv you will kiok or.pound on a telegraph pole, or 
plaoe your ears against one on a windy day, what 
will the noise remind you of? A hive of bees? 
Precisely. So it does the bears in Norway. Bears 
are passionately fond of honey, and when, in one 
of the wild districts, bruin hears the humming of 
the wires, he follows the sound to the post where 
it is the loudest and begins to tear away the stones 
heaped around the poles in rooky soil to steady 
them in order to get at the hive which he imagines 
to be there. In his disappointment and disgust 
he usually leaves savage marks of his claws in the 
wood. Nor is he the only viotim of the wires. In 
the elect ric exhibition at Paris they show the top of 
a thick pine telegraph post through whioh a wood- 
pecker had drilled a hole several inches in diameter. 
The bird had apparently perched on the pole and 
taken the humming of the wires for the buzzing of 
a nest of insects in the wood, and had set himself 
manfully — or rather birdfully— to dig them out. 
Wolves will not stay in Norway where a telegraph 
line has been built. It was formerly the custom to 
protect farms by planting poles round them strung 
with oards something like rabbit snares, and grad- 
ually the wolves came to respect these precautions, 
so that a line stretched aoross the neck of a penin- 
sula would protect the whole district. The wolves 
take the telegraph for a new and improved snare, 
and promptly leave the country when aline is built. 
On our own treeless plains the buflhlo hails the tele- 
graph pole as an ingenious oontrivanoe for his own 
benefit. Like all cattle, he delights in scratching 
himself, and he goes through the performance so 
energetically that he knocks down the post. An 
early builder of telegraph lines undertook to protect 
the posts by inserting bradawls into the wood ; but 
the thick-skinned buffaloes found the bradawl an 
improvement, as affording him a new sensation, and 
scratched down more poles than ever. In Sumatra 
the elephants are systematically opposed to tele- 
graph lines, and at least twenty times a year make 
raids on them. In May, 1876, the elephants tore 
down the poles for a distance of several furlongs, 
and hid the wires and insulators in the cane jungle, 
and for three nights in suooession they repeated the 
performance as regularly as the repairers built the 
line during the day. The monkeys and apes are 
about as formidable enemies, as they use the wires 
for swings and trapezes, and carry off the glass in- 
sulators as valuable prizes ; then, when the repairer 
goes to correct the mischief, he may be pounoed up- 
on by a tiger, or driven up the post by a mad buffa- 
lo. In Japan the special enemies of the telegraph 
are the spiders, whioh grow to an immense size, 
and avail themselves of the wires as excellent frame- 
works for their webs. So thick are the cords the 
Japanese spiders spin that often, especially when 
they are oovered with dew, they serve to connect 
the wires with each other or the ground, and so to 
stop them from working. In the sea the wires are 


| not any safer, as a small worm has developed itself 
since oables came into fashion, which bores its way 
through iron wire and gutta-percha, lets in the 
water, and so destroys a line worth millions of dol- 
lars. When a great storm oomes on in the centre 
of the ocean, and the cable breaks while it is being 
laid, or threatens to break, no one is alarmed. They 
fasten the cable to a buoy and come baok afterward 
and pick it up, or if it is at the bottom of the sea 
they drop a dredge with a mile or so of rope and 
fish out the precious thread as large as one of your 
fingers, almost as easily as you would fish up a 
penny from the bottom of a tub of water with the 
tongs. But the little worm no bigger than a needle 
is more formidable than the elephant on shore or 
the hurricane at sea. 


GUARDING AGAINST ELECTRIC LIGHTS. 

T he regular weekly meeting of the Polytechnic 
Association, a branch of thef American Institute, 
in New York City, was held Thursday evening, 
Deo. 15th, 1881, the President, Mr. Stetson, in the 
ehair. 

Mr. Keith read the rules lately put m force by 
the Board of Underwriters of New York City, in 
regard to the manner of putting in electric light 
apparatus in buildings in this city, to avoid danger 
from fire. The rules go to an extreme of oaution a 
Mr. Keith explained that the eleotrio light com- 
panies already largely exceed the required conduc- 
tivity, 50 per cent, exoess. The smallest, even with 
the arc system, is No. 8 wire. It conducts the cur- 
rent without being appreoiably|raised in tempera- 
ture. Heat is generated in a conductor when it is 
too small to carry the current freely. No. 16 is large 
enough; it will only raise the temperature to about 
110 degs. Fah. With the inoandesoent system most 
companies use larger wire, up to No. 8. These 
wires are a fourth of a square inoh in section. The 
eleotric resistance of a small wire absorbs and wastes 
power whioh otherwise would show itself as light at 
the lamps. 

The oase was analogous to passing water through 
pipes; a small pipe requires more head, or force, 
to oause the passage of a given quantity of steam, 
or any fluid, in a given time, and the working pres- 
sure at the delivery end is reduced by the wire- 
drawing. 

Mr. Keith averred that the brick, or plaster walls 
and ceilings of a building are as good insulators as 
any insulating substanoe whioh can be put around 
the wires. Dry wood is nearly or quite as good. 
He thought there was no advantage worth consid- 
ering in an insulating oovering for wires on the 
ceilings; but such was important in plaoes upon the 
floors or walls where there is a liability of some con- 
ducting substanoe touohing both the inlet and the 
outlet wires. 

Where the positive and negative wires run near 
together they should be well oovered by some non. 
conducting substance, whioh will absolutely prevent 
accidental contact with both at one time. The rules 
were sound on that. 

There is not a particle of danger in touohing one 
wire with any substanoe at any plaoe. All thought 
the praotioe of returning the current by the earth, 
or by connections to water or gas pipes, should be 
absolutely prohibited. Doing so makes all conduct- 
ing substanoes in connection with the earth a re- 
turn conductor. 


If you want to become a telegraph operator, send 
twenty-five cents to 0. E. Jones A Bro., Cincinnati, 
Ohio, for the best illustrated instruction book. 


OARS LIGHTED BY ELECTRICITY. 

From the London Timet. 

A triad trip was made yesterday by the new Pull- 
man oar train, whioh will begin its regular service 
on the London, Brighton, and South Coast Line, 
between the Victoria Station and Brighton, on 
Monday, the 5th inst. Single oars of the American 
pattern have been running on this line for five or 
six years, but this train is made up entirely of Pull- 
man cars. The train includes a parlor oar, a draw- 
ing-room car, with ladies* boudoir and dressing 
room, a restaurant oar, and a smoking oar, while a 
compartment at each end of the train next to the 
luggage compartment is provided for servants. The 
cars are kept at an equable temperature by means of 
hot water pipes. There is eleotrio communication 
between the parlor, drawing-room, and smoking 
oars and the restaurant car, and in many ways the- 
comfort of passengers is provided for. The most 
important and novel feature of the new train is, 
however, that it is lighted throughout by electricity. 
As the train entered Box-hill and other tunnels on 
the Dorking, Horsham, and Steyning route, by 
which the trip to Brighton was made, the oars were 
simultaneously, and by the mere turn of a handle, 
brilliantly lighted, and as quickly, when the train 
emerged, the light was turned off. On the return 
journey the cars were lighted all the way from 
Brighton to Viotoria, the lamps burning with a 
steadiness undisturbed by the motion of the train. 
The trial confirmed the results ol an experiment 
made some few weeks ago with a single oar, and 
proved the possibility Of satisfactorily lighting a 
whole train by electrioity. The lamps used yester- 
day were Edison’s inoandescent lamps, of whioh 
altogether there were 29 distributed in various ways 
throughout the train, the drawing room oar being 
sufficiently illuminated with an effect of pleasantly 
diffused light by five of them. Each lamp was com- 
puted to be giving a light equivalent to that of nine 
or ten candles. As one of these Pullman cars is 58 
feet 5 inches long, the length of train to be lighted 
was over 233 feet. The eleotrioity was supplied by 
Faure accumulators, of whioh 80 were carried. Mr. 
W. Laohlan, the engineer representing the Societe 
La Foroe et La Lumifcre, who was in oharge of the 
batteries, reported that but 30 were brought into 
use on the down journey, and only a portion of the 
eleotrioity stored in these was expended. On the 
up journey these and four fresh boxes were brought 
into operation. For the present the accumulators 
will be charged each evening at the society's depot 
at Charing-oross, but as soon as the neoessary ar- 
rangements be made it is intended that the re* 
charging shall be done at Victoria with a dynamo 
machine worked by a small stationary engine. It 
is not improbable, however, that before long the 
eleotrioity required may be generated on the train 
itself, the ohief practical difficulty in the way of this 
saving of foroe arising from the unavoidable altera- 
tions in the speed of the tiain — a mechanical dif- 
ficulty in the way of charging the accumulators in 
ftd a way whioh the ingenuity of the electrical engi- 
neers will no doubt soon overcome. 

Vick’s Floral Guide. — Of the many Guides and 
Seed and Plant Catalogues sent out by our Seeds- 
men and Nurserymen, and that are doing so muoh 
to inform the people and beautify and enrioh our 
country, none are so beautiful, none so instructive 
as Pick’s Floral Guide. Its paper is the choicest, its 
illustrations handsome, and given by the thousand, 
while its Colored Plates are gems. This work, al- 
though oosting but ten cents, is handsome enough 
for a Gift Book, or a plaoe on the parlor table. Pub- 
lished by James Vick, Rochester, N. Y. 
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Exeoutiyb Office, 

Wxstkbn Union Telbobaph Company, 
New Yobk, January 1, 1882, 

7o c U offices on Western Union lines : 

NEW TABXFV BOOK. 

Managers of offices at places where Western Union lines are 
connected with those o 1 other companies should notify those 
In charge o. such '* other ** lines of the change In method of 
computing tolls on night messages to and from Western Union 
ofices. 

Tbs Journal! of December 10, 1881, contains a number of 
changes and corrections which should be made In the new 
Tariff Book. The following hare been made slnoe Dec em ber 
10,1881. 


ALABAMA. 

286 Wilhites, dosed. 

CALIFORNIA. 

790 Antelope, dosed. 

709 Crescent Mills, dosed. 

800 Etna, doted. 

800 Pacheco, dosed. 

701 Tahoe City, closed, 

COLORADO. 

667 Deansbury, dosed. 

CONNECTICUT. 

87 Watertown, closed. 

DAKOTA. 

903 Lake Preston changed te 908 Prasten. 

FLORIDA. 

187 Folkston, dosed. 

ILLINOIS. 

888 Mulkeytown, dosed. 

810 Boland, dosed. 

INDIANA. 

800 Chandler, dosed. 

KAN8A8. 

603 Cottonwood, P. O. Strong City. 

KENTUCKY. 

• Morehead now 46 8 Lexington, Ky., or 60 9 Huntington, 
W.Va. Erase “26 2 Mt. Sterling. 1 ** 

• Moiganfldd now 25 2 by telephone, Henderson. Erase 
m 26 2 by tdephone Mt. Vernon, led. 

• dire Hill now 50 3 Lexington, Ky., or 40 • Huntington 
W. Va. Erase 44 25 2 Mt. Sterling." 

e • Springfield, now • Springfield, 25 1, by telephone, Leb- 
anon. 

LOUISIANA. 

488 Marthaville, reopened. 

MARYLAND. 

108 Clear Spring, dosed. 

MASSACHUSETTS. 

L • • Cotoit now • Ootoit, 15 0 by telephone, W. Barnstable. 

21 B. Somerville, Erase 44 Ck Fall River." 
e • Mars ton's Mills, now * Mars ton’s Mills 15 0, by tele- 
phone, W. Barnstable. 

e • Osterville, now • Ostervllle 15 0, by tdephone, W. 
Barnstable. 

MEXICO. 

The tariff for "other” lines to ths placeajnamed bdow£is 
aow 75 and 7 from Brownsville. Tex. 


Bagdad, Laredo, Beynosa, 

Cadereyta Jim, Linares, i Salinas Victoria, 
Camargo, Marin, Saltillo, 

Csrralvo, Mier, Villaldtmn 

Guerrora, Monte Morelos, Vlllagran, 

I m Lampazos, Montersy. 

MICHIGAN. 

119 Onokama now * \* Onekama-iBy mall, Manistes. 

270 Bobinaon, closed. 

119 Stronoch.jL Erase 44 Ck Manistee.** 

MINNESOTA. 

886 Young America now checked direct, 

MONTANA 

• Milts City is now W. U. office, square 968. 

NEVADA.’ 

^ 714 Pine Bta* dosed. 


NEW YOBK. 

110 Albion is in Orleans Ox 
66 Cnyler, closed. 

40 Olive Branch and Olive Bridge, dosed. 

66 Otselie, dosed. 

61 West Flats changed to 61 Boeklsnd. 

NOBIH CAROLINA. 

Gibson's Store. P. O. Laurel 
OHIO. 

242 Easton, on psgs 226 of Tariff Book, should read 942 
Eaton. 

170 Strasburg is in Tuscarawas Co. 

PENNSYLVANIA. 

69 Bslto. Cent. Juno., P. O. Wawa. 

00 Dreehersville, etc., now 06 Drehersvllle, ete. 

161 Nobleetown, closed. 

69 Willow Grove is in Montgomery Co. 

69 Wissahickon, now • • Wissahlckon, «o 0 Manajunk 
Phila. Co. 

SOUTH CAROLINA. 

• Union, now 10 a Bpvtanabaig. mt mo th.,bbr.TUtlon* 
("H. M.") 

TEXAS. 

649 Burleson, P. O. Oak Grovs. 

• Black Jack Grove, now W. U. office. Square 010. 

• C.eburne now (N. M.) 60 8 Galveston. Ex— -§o 
Fort Worth.** 

• Daingerfleld, now W. U. office. Square 470. 

• Hughes Fpringf, now W/U. office Square 470i 

• Lewisville, 44 •• «• 

• Sulphur Springs, “ M *• «• 

488 Thornton, closed. 

• Winnsboro, now.W. U. office. Square 470. 

All other line. offices in Texas, with " Tariff for other lines 

from Galveston .are. now (N. M.) offices. 

VERMONT. 

• • Pawlet now • Pawlet, 16 2 Faotory Point. 

VIRGINIA. 

168 Big Liok changed to 168 Boanoke. 


SPECIAL BATE! 

Under the head of -Special Bales.*’ in the circular of De- 
cember 10, 1881, is a notice which directs that there must be 
no increase of special rates oa the first of January, 1882 This 
order refers to “ Sheet K ** and other rates lower than the old 
State and Square ratea which may be found to be below the 
new State and Square rates ; it also oovers special rates from 
“ ” offices to offices in Ontario and Quebec and those 

from “ Sheet K ’* offices to Adams, Alexandria Bay, Cape Vin 
cent, Cbaumont, Clayton. Mexloo, Ogdensbnrg, Pulaski 
Watertown in New York. 0 

Night Messages between offices which have to each other a 
special rate should, unless otherwise ordered, be charred #x, 
as per the table of Night Message Bates in the new Tariff Book 


ATLANTIC CAWTw 

The cables between W ladlwostock and Nagasaki, and be- 
tween Amoy and Shanghai are interrupted; pending the re- 
pair of the Amoy and Shanghai cable, meesages for Shanghai 
and Japan wiU be sent’ by Poet from Amoy or Hong Kong, 
Charge Falmouth rate until further notice. 

The cable between Santa Cathertna and Rio Grands do Bui, 
South America, repaired. 

CUBA CABLE. 

The cable between Trinidad and Demerara interrupted. 
Messages will be sent by best means during interruption. 


NEW OFFICES. 

The following is a complete list, by States, of the 
names of offices not to be found in the new tariff 
book. Under the heading for each State, Territory 
or Provinoe are printed, first the names of Western 
Union Offioes in double column?, and seoond the 
names of “ other ” line and double star stations in 
single oolnmns. 

Managers will make no effort to enter the names of 
these new offioes in their tariff books, but will take 
special care to preserve this Joubnal and keep it 
where the list of new offioes can be referred to by 
receivers. 

All the plaoes named in this Ust Trill be given in 


the next nnmber of the Joubnal, together with the 
names of offioes opened between this and the date 
of that issu& 


286 Bangor. 

294 Calera. 

823 Apes. 

• Ft Morgan, 76 6 Mobile. 

• Gainesville, 25 2 Epea. 

• Point dear. 60 8 Mobile. 


293 FalkviUe. 
824 Prichards. 
266 Stock Mill. 


669 Holbrook. 


691 Jaoksonport. 


ARIZONA. 

689 Winslow P. O. Brigham 

City. 

ABKAN8A8. 

449 North Brook. 

COLORADO. 


046 Agate. 

606 Boreas. 

640 Buffalo, Weld Co. 

628 Calumet. 

664 Carr. 

646 Deuel. P. O. Morgan. 

641 Airst View. 

646 Godfrey, P. O. oare Deer 
Trail. 

646 Hardin, P. O. oare Evans. 


690 Holleys. 

699 Hortense. 

623 Hot ratings. 

034 Ignacio. 

540 Liff, P.O. oare Big Spring , 
Neb. 

657 Bed Clift 
628 bar gents. 

566 South Pueblo, Ck. Pueblo. 


CONNECTICUT. 

• Naubuo, 80 8 Hartford. 

• Noroton, 10 0 by telephone, Stamford. 

• Wlnnipsuk, 10 0 by telephone, Norwalk. 

DAKOTA. 

916 Chamberlain. 898 Montrosa. 

947 Dickinson. 920 Northvlile. 

890 Hillsboro. 916 Ordway 

920 Hitchcock. 903 Preston. 

896 Mayville, 

• Crook City, 60 2 by telephone, Deadwood. 

• Pine Btdge Agency. 160 9 Cheyenne Wy. 

• Boeebud Agency. 176 10 Cheyenne, Wy. 

• Spear Fish, 60 2 by telephone. Deadwood. 

• Sturgis City, 60 2 by telephone, Deadwood. 

FLORIDA. 

• Highland, 60 4 Lake City. 

• Moocasin, 60 8 Lake city. 

• Paola, (N. M.) 100 6 Lake City, 

GEORGIA. 

907 Dubois. 216 Lula. 

246 East Point. 227 Oglethorpe. 

187 Folkston, P. O. Centre 
Village. 

• Abbeville (N. M.) 40 8 Ft. Gaines. 

• Arlington, 40 8 Ft. Gaines. 

• Blakely, 40 3 Ft. Gaines. 

• 8enoia, (N. M.). 26 2 Newnan. 

ILLINOIS. 

829 Belknap. 

837 Breckeoridge. 
347 Oekford. 

887 Rockville. 

INDIANA. 

280 English Lake. 262 Mllroy. 

268 Letts Corner. 290 Paxton. 

298 Lowell. 268 Westport. 

• * Ferdinand. By mail, Ferdinand 8tation. 

• # St. Melnrad. By mall, Ferdinand Station. 


800 Allendale. 

807 A pine. 

828 Beeoher City, Effingham, 
Oo. 


367 Buffalo. 

425 Dakota City. 
867 Fairport. 

416 Gelt. 

407 Girard. 

425 Irvington. 
454 Irwin. 

435 iAke City. 


IOWA. 

407 Laurel. 

897 LibertyvlUe. 
367 Montpelier. 
466 North Boro. 
473 bails. 

407 Van Cieve. 

425 West Bend. 

426 Willow Glen. 

KANSAS. 

514 Galva. 

606 Haselton. 

603 Horton, P. 

P r ria. 

476 Wakarnsa 
466 Westphalia. 


O. 


617 Alum Creek. 

456 Argentine. 

466 Barclay. 

627 Cleveland. 

617 Clilton. 

627 Collyer. 

* * Cottonwood Falls, 60 0 Cottonwood. 

• Enterprise, 16 0, by telephone, Detroit. 

KENTUCKY. 

268 Bloomfield. 268 Finohville. 

268 Oreaoent Hill. 263 Taylorsville, 

• Clay Liok, 26 1 by telephone, Worthville 

• Coombs Ferry, 26 2 Lexington, Ky., or 46 3 Hunting- 

• Eastern June., 60 8 Lexington, Ky., or 86 2 Hunting- 

ton, W. Va. 

• Flemingsburg. 16 2 by telephone, Johnson Juno. 

• Glstvil e, 26 l by telephone, Worthville. 

• Grata, 25 1 by telephone. Worthville. 

• Lockport, 26 1 by telephone. WorthvlUe. 

• Marion. 16 1 by telephone, Worthville. 

• Mt. Savage, 60 8 Lexington, Ky., or 86 2 Huntington 

W. Va. p 

• Olympia, 86 2 Lexington, Ky., : or 60 8 Huntington, W. 

• Port Riffle. 26 1 by telephone, Worthville. 

• Bush, 60 3 Lexington. Ky., or SO 2 Huntington. W. Ta 

• 8prlugport, 20 1 by telephone, Worthville. 
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LOUISIANA. 

424 Sola. 442 Pleasant Hitt. 

424 Qarlord. 433 Provencal. 

442 Grand Cane. 433 Bobllue. 

354 Lookout. 442 ran Patrice. 

484 Mermenteau. 442 Stonewall. 

883 Mounds bta. 424 Whitesville. 

• Mlliikena Bend (9. M.). 40 3 Tallulah. 

* Plaquemlne, (0 3 New Orleans. 

• i t. James, 60 8 New Orleans. 

* Vacherie, 60 8 hew Orleans. 


07 Edgewood. 


MARYLAND. 

64 Pocomoke Station. 


MASSACHUSETTS. 

21 Conway. 21 Wedeelsy Hills. 

• Biss River Harbor, 06 0 by telephone, 8o. Dennis. 

• Ooohesett, 26 0 by telephone, East Bridgewater. 

• Hyannisport, 16 0 by telephone Hyannis. 

• Lunetiburg. :o 0 by te ephone, Fitchburg. 

• • Mathe'd, 60 0 East Bridgewater. 

• • Me rose Blghlands. *5 o Melrose. 

• routh Mills. 10 o by te ephone. New Bedford. 

• Wteutham, 86 0 by telephone. Providence, B. L 

• West Bridgewater, 16 0 by telephone. East Bridgewater. 

MEXICO. 

• • Paso dal Norte, 06 0 El Paso, Tbx. 

MICHIGAN. 

M0 Beech. 127 Indian River. 

281 Brldg water. 231 Jerome. 

210 Brooawsy Centre. 210 Marietta. 

119 Free boiL 210 May villa, P. O. May 

MINNESOTA. 

190 Argyle 870 Oshawa. 

8r 5 Arlington. 8t9 Rock Island Quarry. 

865 Hamburg. 876 Vernon Centre. 

889 fieuuedy. 866 Waoonla. 

890 Muakoda. 

MISSISSIPPI. 

• Areola, 80 6 Vicksburg. 

• Johnaonville, 8<> 6 Vicksburg. 

• Sioneville, 80 6 Viokabnrg. 

M1SBOUBL 

467 Elllt. 428 Montserrat. 

869 Etlah. 898 feha.byville,Ck. Shelb lna 

• • Auguste, By mail, Labadle. 

• Purdln, 26 2 Unionville. 

MONTANA. 

967 Fallon. 967 Milton. 

967 Keith. 88J Silver Bow Juno. P. O, 

care Butte City. 

NEBRASKA. 

927 Atkinson. 922 Long Pine. 

• Benk eman, (N. M). 60 4 Plattsmouth. 

• Liberty, (N. M.), 86 2 Plattamonth. 

NEW BRUNSWICK. 

8 Lake Ha Ha. 8 bt. Louis. 

NEW HAMPSHIRE. 

20 Livermore. 

• Chesterfield, 26 0 by telephone. Brattleboro, Vt. 

• Chesterfield Lake, 16 0 by telephone, Brattleboro. Vt. 

• North Hi n sdale, 20 0 by telephone. Brattleboro, Vi. 

NEW JERSEY. 

41 Brick Church. Tariff 41 Centravllle, Passaic Co 
same as Orange. 

NEW MEXICO. 

•7 Gallup. P. O. care Win- 632 Monero. 

gate. 630 San Antonio. 

NEW YORK. 

64 Albion station Oswego 83 Nlobols. 

Co. Ok. Sand Bank.. 61 Kook land. 

66 Apalacbln. 66 Vestal. 

. 61 Fish’s Eddy, Delaware Co. g 

• Minisink, Orange Co., 16 1 Fort Jervis. 

WOUld CAROLINA. 

178 Newton. 

• Falkland, (N. M ). 26 2 Tarboro. 

• Paotjlus, (N. M ), 40 3 Taiboro. 

OR IO. 

221 Alvada. 221 Module. 

180 Everett, 8ummit Co. 180 New Berlin, Stark Co. 

202 Hadley Junction. P. O. 169 Strasburg, Stark Co * P 
Thurston, O. Maximo. 

221 Lnckty. 213 Wheeleraborg. 

• Haysvlile, Ashland Co., 16 1 by telephone. Ashland. 

• Monroe Centre, 20 2 No. Kingsville. 

• Pierpont, 26 2 No. Kingsville. 

PENNSYLVANIA. 

140 Corsica. 131 8tonervllle. 

122 E'k Lick. 69 Vi^ginavllle. Ok. Meat. 

1R1 Etna, Allegheny Co. lent. 

140 Evansbnrg, Butler Co. 161 Wil.ow Grove. Allegheny 
P. O. Breakneck. Co. * 7 

161 FSllston. 140 Zellenople. 

Ill SoLgbird. P. O. ^care 
Ouster City. 

• Academy Corners, 16 1 by telephone, Lawrenoeville. 

• Cowan esque Valley. 20 1 by telephone. Lawrenoeville. 

• Harrison Va’ley, 20 1 by telephcne Lawrenoeville. 

• Harrison Valley Tannery, 20 1 by telephone, Lawxenoe- 

’NefcMb 10 1 by telephone, Lawrenoeville, 


QUEBEC. 


Beauoe Juno. 
Entia. 


292 Bellevue. 


Hu’ets Lauding. 

8t. Alphonse de la Grand 
Bole. . 


TENNESSEE. 

292 White Bluflk 


TEXAS. 

The Square* omitted will be given in the next Joubxal. 

Antelope (South). 666 Beta {South), p. O. oar© 

479 Bagwells. Big Springe 

Borocho (South). San Martin (South). 

662 Bremen f South). P. O. 667 Sierra Blanca (South), p. 
oare Baird. u.' care 1 oyah. 

Cariao Pass (South). 648 1 rinity .Mills 

486 Clear Creek. 47u Wayne. 

496 Ouero (South). 600 West. 

Wildhorse (South). 

• Benavides. 26 2 Corpus Chris tl. 

• Kouots. 36 2 Beanmont. 

• San Diego, ‘26 *2_Co rpus OhriatL 

• Village, i0 2 Beaumont. 

VERMONT. 

89 South Wallingford. 

• E. Rupert, 16 2 Factory Point. 

• Guilford, 10 0 by telephone, Brattleboro. 

• Hartwell ville, 20 1 by telephone. No. Adams, 

• Jacksonville, 26 2 by telephone, No. Adame, ] 

• North Stamford. 16 1 by telephone. No. Adams, Maas 

• Readaboro, 20 l by telephone. No. Adame, 

• Readaboro Falla, 20 1 by telephone. No. Adams, 

• Sadswga, 26 2 by telephone. No. Adams, Mass. 

• Stamford, 16 1 by telephone. No. Adame, Mass 

• Weils. 16 2 Factory Point. 

• West Dover, 26 0 by telephone, Brattleboro. 

• Wilmington. 20 0 by .telephone, Brattleboro. 

VIRGINIA. 

168 Roanoke. 

• Lairds, (N. M ). 40 3 Richmond. 

WISCONSIN. 

862 Haywood. 806 Spring Meadow. P. O 

839 Kempster. oare Wauwatosa. 

856 Livermore. 862 Superior Jane. 

856 Livingston. 889 Summit lake. 

NOBVIN GREEN, 
President 


TRANSFER SERVICE. 

Executive Omen, 
Wbstebh Union Telegraph Company, 
New York, Dec. 29, 1881 


r\ 


To aU Transfer Agents and offices. 

On January 16th, 1882, Streater, His., in Charles 
Oatlin’s District, will be advanoed from Class O to 


Class B. 


NOBVIN GREEN, 

President. 


December 31s t, 1881. 

To Superintendents and Managers of the International 
Ocean Telegraph Company: 

The International Ocean Telegraph Company 
having made the Western Union Telegraph Com- 
pany its agent for the management and operation 
of its property and business, and that oompany 
having undertaken snoh management and opera- 
tion from and after this date, yon will report to 
and receive orders from the officers of that oom- 
pany. J. O. Gbxen, 

Vice President. 


Gold and Stock Telegraph Company, 
Wbstsrn Union Building. 
New Tore, December 31 st, 1881 




WRkkbv union Tet.es sath Company,! 

New York, December 14, 188L j 
DIVIDEND No. 58. 

The uoard of Directors h*ve declared a quarterly dividend 
of ONE AND ONE-HALF PER CENT, upon the capital stock of 
nis company from the net revenues of the three months end- 
ing .December 82 st, instant, payable at the office of the 
Treasurer on and alter the 16th day of January next, to share- 
ho.ders of record on the 20th day of December, instant 

rbe transfer books will be dosed at three o’clock on the 
afternoon of the 20th of December, instant, and re-opened on 
the morning of the 17th of January next. 

R- H. ROCHESTER, 
Tr<flmr*r. 



To aU agents of the Gold and Stock Ttlegraph Com- 
pany ; 

The property and basiness of this oomoany 
having been turned over to the Western Union 
Telegraph Company, from and after this date yon 
will report to and reoeive orders from the officers 
of that Company. J. O. Grien, 

Vice President. 


OITUATION WANTED BT A GOOD 

kj SOUND OPERATOR ; understands Ball Road and Com- 


mercial Business. 


G. RAY BIGG, 

Prospect, Oneida Co., New York. 


CELEBRATED BLT 

ABTIFIOIAL LIMBS. 
With or without universal ankle motion. Remodeled, Im- 

J xoved and Warranted Jor Five Ytar* Prices Reduced. Send 
br Free Pamphlet. GEO. B. FULLLR, 

Suocesaor to Da. D. Blt, Rochester, N. Y. 


fJIELEGRAPH AND TELEPHONE 

DEPARTMENT. 

POST A COMPANY, 

Cincinnati, Ohi» 



UCKNSXD MAMUPACTUXEBS OS 

NATIONAL 

BELL TELEPHONE COS. 


of an kinds of TeU 
phone Instruments, Bells, Plugs, Bwitoh 
Boards, Annunciator Drops, Spring 
Jacks ; Magneto-Engines far Bwitoh 
Tables, and dealers in aU kinds of Tele- 
phone Supplies and Tools, in stock and 
for sale at Lowest Prioes. 

Galvanised Line Wire, aU numbers; Insulated Wlre.aU 
numbers. Insulators and Brackets, aU sixes. Batteries, all 
kinds and sixes, at lowest prioes. 

FULL ASSORTMENT OF TELEGRAPH INSTRUMENTS. 
Agents and Managers of Exchanges are requested to corre- 
spond with us before purchasing. 

r We call Special attention to our New Improved Magneto 
BeHs. Samples sent on application to agents and exchanges 

POST & CO., Cincinnati, Ohio. 


QlHE 


BROOK’S PATENT INSULATORS 

WERE AWARDED 

THE FIRST PREMIUM 

At the Paris Exposition of 1867 
At the Vienna Exposition, im$ 

At the dndnnatl Industrial Exposition in 1874 
And at the Oentennlai Exposition at Philadelphia in 1876. 


DAVID BBOOK8. 

M Smith 3 tot Street, Philadelphia. 



LITTLE GIANT 

FRENCH BATTERY 

Relieves ithenmnl Ism 
kjaMand all Nervons 1'om- 
"" plaint**. Supersedes all 
others. Sena for circular. 

C.E. JONES & BRO. 

UuduiwU, uuiik 
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J. H. BUNNELL & CO’S 


NEW STEEL LEVER tr2nIon KEY. 



We h a ve much pleasure in being first to make and bring to the notice of Telegraphers and Managers of Telegraphs this new 
and important improvement in keys. 

We offer it as being more durable and in every respect better than any other for rapid and perfect sending for the following 
reasons : 

The Lever is only one-half the weight of the ordinary brass lever as generally made. 

The entire Lever and Trunnions together bring made of but one piece of fine wrought steel, the oommon defect of loose trun- 
nions is avoided, the strength of a heavy brass lever is obtained with much less weight of metal, and, by the perfect bearing which 
the solid trunnion gives, together with the use of hardened platina points, sticking is absolutely prevented. 

The rise and proportions are such as to make it the most perfect operating key possible to obtain, either for the hand of the 
skilled and rapid expert, or the beginner. 

PRICE, $3.00. Finely Finished, and Lever Nickel-Plated. 

Liberal Discount on Orders for Compay Supply. 

WSrSted Lever Key sent by mail, post-paid, to any part of the U. 8. or Canada on receipt of the above price, by Registered Letter 
or Money Order. 


Our Steel Lever Solid Trunnion Key 

is now well known throughout the United States and Canadas as being 
the most satisfactory, durable and perfect key for Morse Telegraphing. 

Its great popularity since its first introduction has caused many attempts to produce a key having at 
least equal merit. But, after two years ’ trial in thousands of different places, it still remains 

“A Number I,” Ahead of all, 

while its competitors drop out and cease to be heard from. 

Various absurd contrivances, more like Ticket Punches than Telegraph Keys continue to 
be put forward as being equal or better keys, but we would say to all who wish to possess a 
perfeet instrument that 

“The Bunnell Steel Lever Key” 

is beyond all comparison, 

T H E B E 8 T. 

J. XX. BUNNELL «Sc CO., 

FIRST-CLASS TELEGRAPH INSTRUMENTS & MATERIALS OF EVERY DESCRIPTION, 

112 Liberty Street, .New Yorl^ iti2edbyGoosle 
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[August 20, 1882. 


OHABLES WILLIAMS, Jb., 

(■mmanD ta 1886,) 

109 Court Strut, Bootoh, Mass., 

Avthovtaea Marniftmtniw of 

Tn Amrbtoas Bill Tbuphobb Go. 



Migneto Onnk and Pub Button Call Bella, Xtaotno Bella 
1/latrlot Bella and Switches for Exchangee, Annnndatora, ate 

TaLaaBAPH a Elmotbioal ImTBUMBirrt. 

t Batteries, Wire, Insulators and 

Telephone Supplies of Every Description. 

ano-Wasrofenoun, Jb. Prest Bavlh Baralbt, V .Pree. k Trees. 
0. H. Jagxsob, Genl Manager. Asaph T. Bowakd, Secretary. 

H rarer SRtdeb, General Agent, 

"jpHE UNION SWITCH A SIGNAL 00., 

HTXSBUBOH PKSSA. 

A oonso.ldatlon of 

The Union Electric Signal Go., of Boston, Mesa., and of 
The Interlocking Switch and Signal Oo., of Harrisbnrg, Pa. 

ole Owners and Mannlhotnrers of the.only practically suo- 
eesfnl 

SYSTEM OF OPERATING RAILROAD 
SIGNALS AUTOMATICALLY. 

Also of Apparatus for Operating and Interlooking Switches, 
signals and Gatee by Lepers, Hydraulics, Pneumatics or Elec- 
tricity, 

Also, Manufacturers of Frogs, Oroeeings, Switches and Switch 
Stands. 

Plans, estimates and detailed descriptions, together witti 
referenoes to apparatus in practical operation, will be furnish, 
ed upon application- 


ESTABLISHED 1820. 

^LFRED F. MOORE, 

[Successor of Joseph Moore & Sons.] 

MANUFACTURER OP 

INSULATED TELEGRAPH WIRES, 

200 6 ° 202 North Third St., earner of Race , 
PHILADELPHIA, PA. 

Instrument and Office Wires. Flexible Cords. Annun- 
ciator and Burglar Alarm Wire. Elevator Cables. 

All wire used is thoroughly tested for conductivity , there- 
fore ensuring purity and regularity of resistance. 

SOLR MANUFACTURER OF 

NICKERSON’S PATENT TIP 

FOB FLEXIBLE CORDS. 

49" Descrip tive Circulate furnished upon application. 



MECHANICAL 

TELEGRAPH INSTRUMENT. 

Patented April 4, 1882. 



COMBINED KEY AND BOUNDER. 

No Battery Required. 

Works perfectly as a EEY, with sound equal to the best SOUNDER 

For MOB8E ALPHABET PRACTICE in sending and reading by sound, and for TEACHING 
THE MORSE ALPHABET. Can be carried in the pocket or a small satchel, and is always ready *or mm. 

Price, with Telegraph Instruction Pamphlet, packet* of Morse Alphabet Cards, etc., $1.60. Sent 
anywhere in the United States by mail, prepaid, on receipt of price in stamps, money order, or register 
ed letter. 

J. H. BUNNELL A 00., 

Telegraph and Telephone Supplies, 

112 liberty Street, New York 

HAVE YOU RECEIVED 

ONE OF 

J. H. BUNNELL & CO’S 

NEW , IiAZiaH, 

ILLV8TBAT1S CATAL0BUB8 

OF MAY, 1 882? 

If not, send your address by postal card or letter and you will get one by return mail 
It contains Illustrations, descriptions, and the 

BOTTOM PRICES 

of all things Telegraphic, including the latest and best designs of Telegraph Instru- 
ments of every description, together with all Telegraph and Telephone 


TOOLS & SUPPILES. 

We are thoroughly practical in every department, and our manufactures and 
selections will be found well suited to meet all the needs of 

IMPROVED MODERN TELEGRAPH SERVICE. 

J H. BUNNELL & CO.. 112 Liberty Street, New York. 


TO YOU 


Dv Mail, on receipt of 23 c. in currency or stamps. 

HOW TO RE<OJ 3 E A TI.LEGKUMt 
OPERATOR. The most complete illustrated 


iyf|EE 

Telegraph Instruction Book in the world. 

jS|Ni C. B. Joke* A Bno.: Pear Sirs — Instruction Book received O. K., and many thanks. It is worth five times what 

It cost- If a |>crsoQ could not Icaru to bo an operator after studying it, tiiky inn bkttkk give of. Yours truly, 

A L. J> mka, Tipton, Tulare County, CaL 

NOW ! RIGHT! NOW ! while fresh iu your mind, is the best time to semi your order, before you 
misplace this paper and forget our address, and your opportunity is gone. 

C T1 A MANUFACTURERS AND DF.ALF.R8 TN 

■ W UlNXlw Ow iJAUW*) Telegraph, Telephone aud Electrical Supplies, 

No. 51 West Fourth Street, CINCINNATI, O. 
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^yESTERN ELECTRIC MANUFAC- 
TURING COMPANY. 


Haw Ommm Beans, Haw to 


TBLHQBAFK IN8TBUMBSTS AND BUFPIiTKS, 

Tm h4 ^ Ooffpm Warn, Mrle Balia ud ABBUdilon, 
mm staff Hams tba —alto MsmnrUi Rm Alum, — e4ro-M*d> 
leal Aypantai, —Mo flj»T4glMn| Appantu. VUmm** — 


Apparatus. Bt-Foiu and (tartan T-phonas, MiphOB^ 


A— Btaobb, PreMtmL Earn M. Bassos, F.-Prut. 
Eubha 6m, Elsobriokm. 



JEROME 


REDDING A CO.’S LEARNERS’ INSTRUMENT. 


0AXAL0QDB9 


Pbio* fob the Complete "Ghh” Lkabmebs’ Outfit, $4.20. 


Bant by mail on receipt of prim In stamps or currency. 

PASH. RKB 

I— Oomplats m of Catalogues 186 90a 

O-Magraph Instruments and Supplies 64 6c. 

IV— Insulated Win (Included In II) , 

V— —otrie Balls, Annunciated, Electro-Mercu- 
rial Tire Alarm B So. 

n — dro-Madloal Apparatus a 

VH— Manual of Telegraphy and Oatalopu of Priv- 


Oonslsting of the above large-slaed Sounder and Key, a good OeU of Oalland Battery, one roll of Office Win*. Book of Xnstree 
tions, Chemicals, etc. The only Urm-priced Learner J Inotmmen made the ha* nicely finished brass Sounder and Key Loners 
with perfect adjustment* ter both. 


Pbxjb tor Complete Outfit $4.90 Pugs to Instrument alone, for lines 1 to 16 miles.. $4. 00 

“ ** Instrument alone 6.40 M “ " " “ * " 


m « Instrument done, by mail, postpa d ... 440 by malt postpaid 4J0 


ale line Instruments a free. 

Vm-Oondsnsed Ms list 90 free. 

T —cfrl c Bells, eta ItedpMia. — 92 Sc. 

t XI— Magnets for mils 90 la 


Btr Wm. Thomson s Nautical Instruments... 94 Ic. 


SEND YOB GIB0ULAB. 

JEROME REDDING & CO, 


IJ1HE WESTERN ELECTRIC 

MANUFACTURING COMPANY, 
62-68 NEW CHURCH STREET, 

MEW YOKE. 

MANUFACTURERS 

OF 

ELECTRICAL INSTRUMENTS. 


fJlHE JOHN A. ROEBLING’S SONS 
COMPANY, 

TBBNTON, N. i.. 

And No. 117 LIBERTY STREET, NEW TOBK. 


Manufacturers of Telegraph and Electrical Supplies, 

No. 80 Hanoveb Street, Boston, Mass. 



GALVANIZED TELEGRAPH WIRE, 


No. 2 O. K. OUTFIT. 


PLAIN AND OILED WERE OF 8UPEBIOB 
QUALITY, 

Fbov Swedish Ohabooal ahd B B Ieoh. 
BUI ONE J08HT VKB BUBBLE. 


The above complete office outfit for $4.50 consists of Sounder, Key, either on 1 base or separate, 5x7, 
Oalland Battery, Book of Instructions, 15 feet offioe wire, 1 pound vitriol. These are a perfect suooess, 
sent O. O. D«, with privilege to examine before paying for them, send stamp for Catalogue of all kinds, 
of Telegraph Goods. 


POST A COMPANY, 

Agmdt for Ok*okmaU t OMe. 


A. B. LYMAN, 36 South Water SL, Cleveland, 0. 

Digitized by v google 
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PARTRICK & CARTER 


THE GIANT SOUNDER PERFECTED. 

•xl*t^S t6 PrS b by*miT 5 $5 00°** p6rf6Ctf reUftble » dear toned ; line finish, and warranted the beet working eonnder In 

THE “ LATTIG ” AUXILIARY LEVER NON-STICKING KEY. 

PATENTED AUGUST 16. 1881. PRIGS, $6.00, BY matt. 


a n«v jrom nicking by having a great separation between the anvil and hammer, 

i^lPSlS^. KEY.” ffA.TKHT APPLIED FOB.) PBIOI «3.t0 BY MATT. 
i 1* made ENflKELY OF BRASS NIG&EL PLATED, w ith h ardened platlna points, and it is pnt forward to meet the 

to^e^y ^dg^d to^a^Q ^^, MQH T. ^EASY WORKING, FIRST GLASS KEY, and is without donbt the CHEAPEST and 

Premium Learners’ Apparatus. 

Only $6.00. Not the Cheapest , but Guaranteed the Best. 



' Appabatus akd Ouxpit oompnsee the famous " NEW GIANT SOUNDER, PERFECTED," and 
I base, with a cell of Oallaud Battery, Chemicals. OAoe Wire, and an 


The Pnmo M Lna n«n_ _ 

* NEW CURVED KEY," placed upon a splendidly polished l - r -„— „„ __ _ 

oeUent Book of Instruction, for $6.00, when the money aooompanlse the order. The great number of these Instruments 
uee is the best testimonial that can be offered. 

Prloe, Co mple te Outfit — Money in advance, $6.60 

M Instrument without Battery « « 4.20 

M Instrument without Battery, by Mall <« «• 4.75 

Remittances should be made by P. O. Money Order, Registered Letter, Draft or Express, which will Insure safe delivery. 
Send for olroulars. 


P AR.TR.IO J3L db CARTER., 

No. 114 South Sboojtd Stbkht, Philadelphia, Pa., 

Man ufactur ers and Dealers In TELEGRAPH, TELEPHONE. AND ELECTRICAL INSTRUMENTS AND 8 UP PU BB OF EVERY 
DESCRIPTION. Send for Oataloguee and Olroulars. 

SEND FOR OUR PRICES BEFORE PURCHASING EIH B WHE RE. 



^ U BEKA 


OUTFIT NO. S. 


on paokaoi blob vitriol, on boll DBDLiixD arncs WIKI, OBI UUmua ilOB BOOK. 
Lm Abovi Ouzpd aid Mazbial atx Ossr un Sbr 01 Bicbbpk 01 
Jh* Oon InrtcuMot and Bitter, in nloMy mil* duabU and warranted to work good. 
VMMMtelacFlHncIvitagthoflla*. tad Stemp tor otmnkr. 


M. A BUELL A SONS, 

Been 19, L» IwBefldiag, fhmkne!, 


YyjfiSTERN 

SCHOOL OF TELEGRAPHY. 

Jakhyillb, WnaoHBn. 


This Institution not only tssohss Tslsgraphy In a thorough 
manner, but places Its graduates In offices where, receiving a 
small salary at first, they art enabled to work upward accord- 
ing to their ability. Hail la done by virtue of an arrangement, 
now of eight years standing, with the sys tem of elty lines in 
Chicago known as the Metropolitan Telegraph Company, hav- 
ing over 100 offioss, and worked in connection with the 
Western Union Telegraph Company. These oily lines draw 
their operators from this school, them first In sending 

offices and afterwards promoting them according to merit. 
The superintendents of telegraph of the different railroads 
oentring at Ghieago, employ many men from the oily lines, 
and the Western Union Company does the same, thus — 

% eonetant and st ea dil y In pr es si ng outlet for the students of 
this sohool. 

Ws do not pretend to make of our students first clou opera- 
tors, nor to obtain for them first clou situations. Ws simply 
daim to make them competent to manage a minor office where 
they have every opportunity to perfect themselves while reoeiv 
ng a small salary from the start. 

liberal cash premiums will be paid to any person — * s«»g 
Indents to this sohooL 

Correspondence solicited. 


RICHARD VALEN TINE,! 
A. M. VALENTINE, J 


N. B — To Railroad Companies In need of Operators we oan 
send reliable young men well ad ranted in telegraphy, and 
only needing a few weeks practical work to fit them to run an 
offloe, who will go to any station for practice, and assist the 
agent without pay until assigned to duty. Having made this 
■\ specialty for years we oan guarantee satisfaction. We have 
lately furnished the following Companies In this way : Wis 
onsin Central, Green Bay A Minn. ; St. Paul, Minneapolis, 
t Manitoba ; Chicago, St. Paul, Minneapolis A Omaha and 
Burlington A Northwestern 

We can a\io furnish, on short noUu, experienced operators 
01 npetent to manage any ordinary office, and reliable In every 
•**r>tc4 


Y OUR NAME FINELY 

printed on 16 Bevel Gold Edge 
Cards, with a small key, or lightning 
from a clenched fist, or pigeon with en- 
velope and the word " Telegraph ” and 
“UV* or a small and porfect Engine and 
Tender, engraved on the upper turn 
down corner, 16 for 26 cent* ; or, 76 
either designs, with name, business and 
address, if desired, for $1.00. Also Elec- 
trotype Cards of Keys, Sounders, Belaya, 
also. Engines and Passenger Trains 
printed in two colors, 26 for 26 cents ; 
also Embellished Keys 26 for 26 cents. Samples of Operators' 
Cards, 10 cents. 60 New and laughable Illustrations, from 
lUrtatlon te Marriage, see out above of one of the fifty Flirta- 
tion Cards, 60 for 26 oents. 60 new and rich Transparent Pic- 
ture Cards, with your name , 26 oents. 26 Tinted Portraits of 
Astreesse, 29o, 26 side-splitting Comic Cards, 20c. Morocco 
card cases, two pockets, 10s. 100 finely .printed letter heads, 
$1.00. 100 extra No. 6 envelopes, printed to order for $1.00. 
Wedding invitations, printed in fine style, 60 for $2,00, sam- 
ple#, 10c. Agents Wanted to take orders lor the finest and 
largest stock of Bevel Gold Edge and Turn Over Comers Visit- 
ing Cards, over 100 styles, out in all styles and shapes, also 
Mtin fringe edge, and ribbon bows on turn over ooraers. Ele 
gant Horseshoe and Slipper cards, also French and American 
Chrome cards, put up in fine hook form, with full instruc- 
tions, postpaid, for $1.00, with the privilege of returning if not 
satisfied, and I will refund money. Agents allowed 26 per 
oent. of selling prices. A large stook of advertising cards 
for oerd collecting— 200, no two alike, very funny, post- 
paid, for $1.00, will sell fost for loo. each. 100 large size 
ohromot, assorted, very fine and laughable, for $1.00 ; 
will sell test for 2s. each. 60 elegant ohromos, 
executed in gold and silver, finely illustrated, for $1.00, wll 
sell quick, from S to 6c. each; 26 best in the market for $1.00 , 
will sell for 10c. eaoh. These are splendid cards for deoorat- 
ing office. Agents are making money selling them with my 
elegant etook of Visiting Garde. Address, 



F. P. MCJNN, Clyde, Wayne Oo. t N.Y. 


I will . 
negraphy 


or personally. 

when competent. 
Oswego, N. Y. 


teach any operator the Corresponding Style of Ph<h 
y, who will sell aOaligraph for ii«u3 7% 


J*«ttuury 1 , 1891 ] 
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J^ECLANOHE BATTERY. (Patented.) 


TtUC tT KBA T ' I h'l ,K.P H< INK IjAITEBT. 

m nuaim o> 

Batruam ass Bmomoi 

IX XLBOTRIO OPEN CUBOUXT BATXXBIBB. 

Vm&omidd. Emits no Odor. Does not gat oat of Order, 
without renewal from six months to several years, ac- 


» n TMM 

i Bell Telephone Company, 

Metropolitan Telephone and Telegraph Company. 

Weste r n Datoa Tel err nth Company 

Cold and Btook Telegraph Company, with their battery 
telephones, 

And by ah the Telephone Companies and Encihanges in the 
United States. 

The attention of the public Is called to the new form of Le» 
stanch^ Battery, in which the porous oeU is dispensed with and 
for It substituted a pair of compress e d Plaoques or Prisms, 
which arc simply strapped to the Carbon (as shown in out). 

The Prism Battery is more easily and cheaply cleaned and 
removed than any other battery. 

i amd Woman hmnom 
Battery has the words Pile Le> 
carbon head. Jar, and prisms. AD 

"Prism " and Porous Cell Batteries for sale In any quantity 

■no and Bal Ammoniac of superior quality. 

The Leclanch6 Battery Go., 

40 West 18 th St., New York. 

Or L. O. TILIiOTSON A 00., 

$ &* 7 Dey Street, New York. 


Every genuine 


JgUGENE F. PHILLIPS, 

■imuROi or Fan l ii— 

INSULATED TELEGRAPH WIRE, 

TELEPHONE AHD KLBOTBIO OOBDAGB, 
MAGNET WIRE, 

PAXDIT BUBBEB-COVXBXD WEBB, 

BURGLAR ALARM AND ANNUNCIATOR WIRE 

LBADJOIGAfllD WIRE, OABLEH, ETC. 

Office abd Faotobt: 67 STEWABT STREET. 
IFBOF ID EHCE, B. L 

W. B. Saw xxr, Meatriokm amd 8u p*t 


r^ELEGBAPH WIRE. TELEPHONE WIRE. 

WASHBURN A MOEN MANUFACTURING COMPANY 


WORCESTER, MASS. 

21 Olhi Ssm r, Nsw Tors. 216 Lake Strut, Chicago. 

This Company having given careful attention to Telegraph Wire from the Introduction of the Art of Telegraphy, and especially 
with mferenoe to the conditions nnneesnrj to highest electric conductivity, does not hesitate to reoommend this class of its products 
as unequaled In that particular. 

Being the first to 

MATTE! A SPECIALTY OF TELEGRAPH WIRE, 

and anticipating at an early day the great demand that would exist for that article, they have adopted and fully proved certain 
methods and appllanoes for the production of Telegraph, as wall ss of Telephone Wire, whloh are peculiar to themselves. Among 
them may be mentioned the 

Pathnt Continuous Rolling Mill, 

Patnnt Continuous Galvanizing Bath, 

and thh Belgian Rolling Mill, 

(In connection with the Donum Ban— Pcbhacds.) 

or Telephone purposes Is thoroughly tested before shipping, with regard to 
~~ as mongatlon. 


All Wire made by this Company far Telegraph or Tt 
Conductivity, Tensile and Torsion strength, ss well as 
Prices ana terms far Telegraph or Telephone Wire, F 
H. B.— The qualities known ss Bxtra Best Best (E. B. 


__ Wire, Plain, Oiled or Galvanised, given upon a] 
Beet (E. B. B.) and Beet Beet (B. B.), kept 


jrERITE INSULATED 
TELEGRAPH WIRES AND CABLES 

KEBITE IS INDBSTBUOTIBLIL 

FTB3 TBAB8 OF TUB HIVEHH9T 2HKEB IT IB ADMITTED 
TO BE THE BM9T IBBULATOB KNOWN. 

IT LASTS FOR TSARS 

in earth, air or water, and Is recommended and endorsed by 
all the lmdlng men In the telegraphlo prof ee s lon 

T HI 

DURABLE QUALITIES OF KEBIT E 


0H1AP18T AHD M08T ICOKOMICAL 


Office, Mmuj* Bubmabiwr amd Uhdrroroubd 


of any number of c ondu ct or s or slas of 
at short notice. 


INSULATED WIRE 


lomai, lot ob Bunn 


always on hand. Also for sale by an deafen in tslsg r a phl c 
material. 

further particulars addraa, 

A. G. DAT, 

Sole Patentee, 

120 Broadwax, Nbw Tore, 


THE AMERI CAN 
BELL TELEPHONE COMPANY. 

W. H. Forbes, President, W. K. Driver, Treasurer* 
Thro. N. Vail, General Manager . 

This Company, owning the original patents of Alexander 
Graham Bell for the Eleotrlo Speaking Telephone, and other 
patents oovering improvements up m the same, and controll- 
ing, except for certain limited tcrrlt >ry, under an arrangement 
with the Western Union Telegraph Company, the Gold and 
Stock Telegraph Company, the American Speaking Telephone 
Company and the Harmonic Telegraph Company, the patents 
owned by these companies. Is now prepared to furnish, upon 
application, either directly or through any of its agents, tele- 
phones of different styles, and applicable to a variety of uses. 

This Company desires to arrange with parsons of responsi- 
bility for establishing 

District ob Ezohangn Btstehb 


la allunooeup 

In all the principal dtias uthlsoountry. 
n Is also prepared to supply lastnuMats for 

PRIVATE LINE ana CLLB LINE 


SPEAKING TUBE 

purposes, for whloh Instruments will be leased far a term of 
ream at a nominal rental. 

This Company will arrange for telephone Unes^etween cities 
ad towns where exchange systems already exist, in order to 
ifford facilities for personal communication between subscrib- 
es or customers of suoh systems. 

We respectfully Invite attention to the foregoing, and any 
further information relating thereto can be obtained from the 
Tompany at 

No. 96 MILE STREET, 

BOSTON MASS. 

* mr All persons using telephones not lioensed by this Com- 
pany are hereby respectfully notified that they are liable to 
prosecution, and tar damages tar Infringement, and will ha 
prosecuted accordingly to tha full extent of tha few. 


Digitized by 


Google 
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[/one 90. Ml 


The 


“ Morse ” 


Learners' 


Outfit $3.75. 



99 


« 

Price, 75, complete with Battery, Baok of Instruction, 
Wire, CiieintoAis. a id ill nejessary materials for operating. 

“Morse’' imtrninent alone, without battery $3.00 

• 14 Morse” instrument witnout battery, and wound with fine 

wire for lines of one to fifteen miles 3.75 

Cell of battery complete 65 

‘Morse” Learners’ lastrament, without battery, sent by 

mail 3.50 

(Battery oannot be sent by mail.) 

Instruction Boole FREE. 

Goods sent G. O. D. to all points if one-third of the amount of 
the bill is sent with the order. 

R emit by Draft, Postal Money Order, or Registered Letter. 
jJs^Favorable arrangements made with Agents everywhere. 


Tiie “ Morse 

Is a full-size, well-made, oomplete MOUSE 
TELEGRAPH apparatus of the latest and 
best form for learners, including handsom e 
Giant Sounder and Curved Key, and • 
large Cell of the best Gravity Bafeetr, 
latest form. 

It is the beat working set of Learners, 
Instruments for short or long linea, from 
a few feet up to 20 miles in length, 

YET OFFERED! 

You are SURE of getting 

THE BEST THAT IS MADE 

IP TOO 8ELEOT THE “ MOUSE." 
We will in every ease refund any remit- 
tance made ns for these goods, it they are 
not found to be Entirely Satisfactory. 


J. H. BUNNELL & CO., 112 LIBERTY ST., NEW YORK. 


GREAT 

REDUCTION 

IE 

PRICE ! ! 

TAB BBS*. 


! HOHTH A 


lifiKifions procured frr rujais when competent! 

' \V. CJ. CJilAl‘'i''l5U, Oawego, N.Y. 


"uini fur eireui 


I will teach any operator the Corresponding Style of Pho- 
nography. who will hell aOaligraph for me. 


•*"* .tv. 




T7DUR NAME FINELY 

JL printed on 15 Bevel Gold Edge 
Cards, with a small key, or lightning 
; from a clenched fist, or pigeon with en- 
S velope and the word ** '1 elograph " and 
r > "i73,” or 11 small and perfect Engine and 

v Tender, engraved on the npper tnm 
;.,r down corner, 15 for 25 cent* ; or, 75 
* . either designs, with name, business and 
address, if desired, for $ 1 .00. Also Elec- 
v !* trotype Cards of Keys. Bounders, Belays, 
also. Engines and Passenger Trains 
printed in two colors, 25 for 25 cents ; 
also Embellished Keys 25 for 25 cents. Samples of Operators’ 
Car is lii couU AO Now and l*ughablo Illustrations, from 
Flirtation to Marriage, see cut above of one of the fifty Flirta- 
tion Oirds, Ao for 25 cents. 50 new and rich Transparert Pic- 
ture <^r<K with your name 25 cents. 25 Tinted Portraits of 
Actress**, 2 c, 2' side-apiittiug O >mic Cards, 2 )c. Morocco 
card cases, two pockets, toe. 100 finely printed letter heads, 
$.'»•• li 0 extra No. 6 envelopes, printed to order for $1.00. 
Wedding Invitations, printed in fino style, 50 for $2,00, sam- 
ples, 10c. Wnntrtl to take orders tor the finest and 

largest stock of B» vel Gold Edge and Turn Over Corners Visit- 
ing Cards, over 100 styles, cut in all styles and shapes, also 
satin fringe edge, and ribbon bows on turn over corners. Ete 
gant Horseshoe and Clipper cards, also French and American 
Chromo cards, put np in fine book form, with full instruc- 
tions, postpaid, for $1.00, with the privilege of returning if not 
satisfied, and I will refund money. Agonts alio wed 25 per 
oent. oi selling prices. A large stock ol advertising cards 
for card collecting — "00, no two alike, very funny, post- 
paid, for $1.00, will sell fast for loc. each. 100 large sise 
chromos, assorted, very fine and Dnghable, for $1.00 ; 
will sell fast for 2o. each. 60 elegant chromos, 
exeouted in geld and silver, finely Illustrated, for $1.00, wil 
•ell quick, from 3 to 5o. each; 25 best in the market for $1.00, 
will sell for 10c. each. These are splendid cards for decorat- 
ing office Agents are making money selling them with my 
elegant stock of Visiting Cards. Address, 

F. P. MUNN, Clyde, Wayne Co , N.T, 



T HE 


CELEBRATED bli 


_ ARTIFICIAL LIMBS, 

with or without universal ankle motion. Remodeled, Im- 
proved and Warrant'd for Five Fears. Prices Reduced. Bend 
for F ee Pcmpkl*L GEO. R. FULLER, 

Successor to Da. D. Buy, Rochester, H. T. 

BEST TELEPHONE EXCHANGE 

SWITCH BOARD. 

IN THE WORLD. 

SUPERSEDING ALL OTHERS. 

Sample and Circulars sent to Exchanges on 
Application to 

C. E. JONES & BRO., 

CINCINNATI, OHIO. 


Cornell University. 

Departments of 

Civil Engineering, 

Mechanical Engineering, 
and Architecture. 

Entrance ex mi nations June 12 and Sept. 19. For Annul 
Register cor talui^g reqnirem nts for admission and conns* 
of instruction, with d tala as to the sy*t ms panned, npply 
to the President of ihi University, or the Dban> or thi 
Departments at Ithaca, N. Y. 


PAINE Sc LADD, 

Sf&Ev } Washington. 

B. Ladd, ) D. C. 

Solicitors of Pa tents and Attorneys in Patent Cases. 


Halbebt E. Paine, 
Late 

8toby 


Found At 

A CHEAP 

COUNTER CLIP, 

PATENT APPLIED FOR.) 

CHEAPER THAN PASTE. 

Blanks Removed Without Tearing. 

Price, post-paid, 15 cen f s Per dos.. post-paid. SL50. 
Discounts to the Trade or to Telegraph Oo.s, in quantities. 
Larger slsee made to crew to wall, for Paper Begs, Wrapping 
Paper, to. Address, 

W. W. PRICHARD, 

Iffoatoa, Ohio. 
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( From Wiedemann* s Annalen. ) 

ON THE ELECTRIC RESISTANCE OF THE 
GASES. 


By E. Edlund. 

It appears that the electric resistance of gases is 
in many respects different from that oi solid and 
liquid bodies. We shall here consider these differ- 
ences and attempt to give their explanation. 

1. In order that the current of an electro -motor 
may traverse a liquid or solid conductor, it is by no 
means neoessary that the electro-motive force should 
possess a certain strength. However small such 
force may be the current passes through the con- 
ductor, although the strength of the current de- 
creases in proportion as the electro-motive force is 
reduced or the resistance increased. The current 
ceases only with the electromotive force. With 
gases the relation is quite different If the current 
is to traverse a gaseous body the electromotive force 
must produce a certain tension at the electrodes, the 
magnitude of which depends on the nature, the 
density, and the temperature of the gas, and which 
must not fall below a certain limit. If the tension 
falls below this limit the gas appears as a perfect in- 
sulator. 

2. The quantity of heat which the current pro- 
duces in a solid or liquid body is well known to be 
proportional to the square of the strength of the 
current. In gases, however, this quantity of heat is 
as the first power of the strength of the current. 
(See Pogg., Ann., 145, p. 237, and Wiedemann's Bei- 
bUttler, 2, p. 720.) 

3. In solid and liquid conductors the quantity of 
heat developed by the current is, other things being 
equal, inversely as the section of the conductor. In 
gases the heat-quantity is quite independent of the 
section of the gaseous column traversed . 

4. In solid and liquid bodies the resistance is in- 
versely as the secti m of the conductor. Wiedemann 
has shown experimentally th<*t the tension at the 
electrodes which is necessary to send the electricity 
of a Holtz machine through a cylindrical tube filled 
with diluted gas does not depend on the diameter 
of the tube, the resistance of the gas being indepen- 
dent of the section of the gaseous column. Schultz 
had previously observed that the tension was almost 
the same in two tubes, one of which was 0 5 and the 
other 16 mm. in diameter. 

6. In solid and liquid conductors the difference 
between the electroscopic tensions at two points of 
the conduction is proportional to the resistance be- 
tween these two points multiplied by the strength 
of the current. Warren de la Rue and Hugo Muller 
have shown, on the other hand, that the tension in 
expanded gases is quite independent of the strength 
of the current These physicists caused the strength 
of the ourrent to vary between wide limits without 
being able to peroeive the slightest difference in the 
tension. Hittorf came to a similar result by anothez 


process, and concluded prematurely that the resis- 
tance of a gaseous column must be inversely propor- 
tional to the strength of the current. 

6. Some years ago E. Becquerel showed that the 
gases become conductive when raised to the temper- 
ature of redness. The current of a single element can 
traverse the gaseous column if the temperature is 
sufficiently high. Becquerel has drawn from his re- 
searches another conclusion, to which we must draw 
attention. If the strength of the current traversing | 
a gaseous column is caused to vary by the introduc- 
tion of various rheostatic resistances, the resistance 
of the gaseous column seems to be inversely propor- 
tional to the strength of the current. If f. is the 
electromotive force of the electro-motor, i and i,, the 
strengths of the current, r and r x the resistances of 
the solid and liquid conductors introduced into the 
track of conduction, and z and z x the resistances of 
the gaseous column corresponding to the two inten- 
sities of the current, Becquerel, aecatimg to Ohm’s 
law, puts 

E E 

i = and ^ = 

* + * r i + *i 

If the gaseous column is shut out ef the circuit, and 
if m and m 1 are the resistances which must be intro- 
duced in order to obtain the intensities of the cur- 
rent i and t,, we have 

e x 

i = and ^ 

M U x 

Hence it follows that m — r = *, and M t — r t = z x . 

If the calculation is carried out thus, we come really, 
as Becquerel’s experiments prove, to the ourious re- 
sult that the resistance of gases is inversely propor- 
tional to the strength of the current. 

The differences between solid and liquid bodies 
on the one hand, and gaseous bodies on the other, 
can be readily explained upon the unitary theory of 
electric phenomena proposed by the author. 

The circumstance that the electromotive force, or 
the electric tension on the electrodes, does not re- 
quire to exceed a certain limit in order that the our- 
rent may traverse a solid or liquid conductor is due, 
according to this theory, to the fact that the true re- 
sistance which those conductors oppose to the cur- 
rent is proportional to the strength of suoh ourrent. 
The demonstration of this law no longer applies in 
the case of gaseous bodies. As already remarked, 
in gases the electric tension must have a certain 
value, according to each case that the ourrent may 
penetrate. The resistance of the gases cannot there- 
fore be proportional to the strength of the current; 
nor can we assume, with Becquerel or Hittorf, that 
the resistance is inversely proportional to the 
strength of the ourrent, otherwise the resistance of 
a gaseous column traversed by an infinitely small 
current would be excessively great. In an electric dis- 
1 charge, or in a closed galvanic circuit, the current is 
1 at the first moment infinitely small. Hence it would 
' follow that the resistance at the same moment would 


be so great that the formation of the current could 
not take place. We must therefore assume that in 
gases — provided that the current occasions no change 
of temperature, Ac. — the resistance is independent 
of the strength of the current. 

According to the unitary theory the resistance is 
determined by the pressure which the conductor f 
exerts upon the unit section in opposition to the 
propagation of the electric current . We denote this 
counter-pressure in a column of gas, the section and 
length of which are equal to unity, by k. In a 
column of the section a, the whole counter-pressure 
against the transmission of the steam — k a. (In a 
liquid or solid body the entire counter-pressure = 
k i, i signifying the entire strength of the current, 
and k the resistance for the unit of the strength of 
the current.) If h is the speed of propagation of the 
current, t.e., the distance which it traverses in a 
unit of time, i the strength of the current, and 8 a 
constant common to all bodies, we have, according 
to the theory, i = 8 a h. If k a is multiplied by h, 

% ki 

or , the product is proportional to the me- 

& a 8 

chanical work performed by the current in the unit 
of time; and if this product is multiplied by the 
heat-equivalent of the unit of work, we obtain an 
expression proportional to the quantity of heat 
evolved in the unit of time. It follows, therefore, 
from the theory that this quantity of heat is propor- 
tional to the strength of the current, but indepen- 
dent of the diameter of the gaseous column. 

As to the resistance is determined by the pressure 
which the conductor opposes per unit of section to 
the propagation of the current, and as in gases this 
counter-pressure is independent of the strength of 
the ourrent, it is evident that the resistance has 
nothing to do with the magnitude of the section. 

The difference between the electroscopic tensions 
at two points of the conductor of a current is, ac- 
cording to the unitary theory, proportional to the 
real resistance of the conductor between these points. 
As this resistance in gases is independent of the 
strength of the current, this must also be the case 
with the difference of the electroscopic tensions. 

If r is the essential resistance in a closed circuit 
consisting merely of solid and liquid conductors, l 
the length of track of conduction, n the section of 
the polar plates, e the electromotive force, and i the 
strength of the current, we have, according to the 
unitary theory for calculating the strength of the 
current, the differential equation, 

di 

l — = n B — nr i, 
dt 

from which we obtain by integration Ohm's law 

E 

©Q 
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NEW TORE, AUGUST 90, 1882. 


Exboutivb Office, 

Western Union Telegraph Company, 
New Yobs, August 10, 1882. 


•! 


In addition to the list published in the Journal 
of February lot, giving the names of the places at 
which' American Union franks for 1882 are good, 
add the name of Lackawanna and Bloomsbnrg June* 
tion, Pa. 

THOS. T. ECKERT, 

General Manager. 


Executive Office 
Western Union Telegraph Company 
New York, Avgust 17, 1882 


NY, | 


Business franks Nos. M . 903, on account Canada 
Southern Ry., N. 835, Wabash, St.L. and Pacific 
Ry., N. 806, N. York, Ontario and Western Ry., 855, 
St. Louis and San Francisco R. R. t N. 809, East 
Tenn., Va. and Ga. R. R. and M. 288, Delaware, 
Lack. and Western R. R., have been reported lost. 

Managers are requested to take them up on pre- 
sentation and return to this office for cancellation. 

JNO. VAN HORNE. 

Vice President. 


office is the best place to learn, ard the next best 
place is a good telegraph school or a private instruc- 
tor, which is on the same principle. 

Such a school, like any other good school, may b6 
difficult to find, but they exist nevertheless; so do 
poor schools of that oharacter, but it is for the inter- 
est of all instructors that they should be as practical 
and thorough as the ability of the instructors can 
devise. There are many of them worthy of the con- 
fidence of those who contemplate becoming tele- 
graph operators. [ 

Much can be learned by self instruction, and 
there are many instances where persons have be- 
come fair operators by the use of instruments and j 
lines improvised for the purpose, with the aid of a 
book of instructions for beginners, but a school is 
generally preferable, and the student should also 
try to learn all he can outside of that, so that if he 
has an opportunity he may be far enough advanced 
to take some place where thorough knowledge isnot 
required or expected from him. In large cities there 
are many private lines where such an operator will 
be gladly accepted. 

Those who contemplate attending a telegraph 
school should soon begin to be about it, as they ns 
ually open in the early autumn. 


TELEGRAPH SCHOOLS. 

This subject is ever one of importance to telegraph 
operators as well as to those who contemplate be* 
coming such at some future time. The peculiar ed- 
ucation needed for the good qualification of an ope- 
rator can only be acquired by experience, and the 
prevailing questions of aspirants are how and where 
oan this be had if they are debarred the observation 
and use of instruments in a telegraph offioe, where 
new beginners are not permitted to enter ? Offices 
regular telegraph lines cannot bebothered by mere 
ers, and the office rules will not penult it. The 


The editorial notice of the recent great work by 
William R. Plum, LL.B., in two volumes, giving 
the history of the Military Telegraph during our 
Civil War, is deferred for want oi time and space to 
give a proper notice of it. We hope to be able to do 
so in our next issue. 


THE ORIGIN OF THUNDERSTORMS. 

On the 7th of July, Mr. B. G. Jenkins, F.R.A.S., 
read an interesting paper on this subjeet at a meet- 
ing of the Dulwioh College Geological Club, held at 
the Old College. According to the author a thun- 
derstorm is generally regarded as a manifestation of 
atmospheric electricity. Electricity is without 
doubt actively present, but its duty is, he main- 
tained, largely to act as a match to produce the 
chemical unions of which the thunder is the audible 
effect. If a ihut derstorm is the result of an excess 
ofelectricity in the atmosphere, it is remarkable that 
they should be eo prevalent in June, when the at- 
mospheric electricity is at a minimum, and not hap- 
pen in January, when it is at a maximum. That 
moisture is not the cause of thunderstorms is evi- 
dent, for moisture in the winter months increases 
atmospheric electricity, but diminishes it in sum- 
mer. Besides, thunderstorms are much fewer in 
number and less violent over the oceans than over 
the continents. The vast quantities of water in the 
rapidly- formed thunder clouds are the effect and in 
no way the cause of the storm. Count Volta showed 
that gases emit positive electricity when being con- 
densed, and in this and the consequent rapid for- 
mation of dense clouds Mr. Jenkins considered the 
true explanation lay. The condensation was due to 
a chemical change produced in the union of th e 
oxygen and nitrogen of the atmosphere with hy- 
drogen. The two former are abundant; the diffi- 
culty is to account for a large and sudden supply of 
the latter . There are, howevet, reasons for believing 
that the outside layer of our atmosphere is largely 
composed of hydrogen, and that under certain at- 
mospherie conditions portions of this vast layer are 


whirled down into the mixture of oxygen and nitro- 
gen around and above ns.* Th e mere friction of the 
particles would be sufficient to produce an electric 
spark, causing a large portion of the hydrogen to unite 
with oxygen, forming water; another to unite with 
nitrogen forming ammonia; and another 10 unite 
with oxygen nnd nitrogen to form nitric acid. Each 
grea* flash is followed by a sudden downpour of raio, 
and especially ot hail, indicating by the great change 
of temperature some vast chemical union. This can 
be no other than the formation of wa er, which, as is 
well known, would b^ accompanied by flime and 
explosion. The light produced in the sky during a 
thunderstorm has been divided iDt<» three kinds — 
first, forked lightning; second, sheet lightning; third, 
ball lightning. The first only of these, he held, was 
true electricity. The second is the most frequent, 
and appears to be produced inside the cloud, light- 
ing up the mass, being almost wholly flame, due to 
the combustion of hydiogen in oxygen, and other 
chemical changes — the thunder being not so much 
the noise of the electric discharge as the report of 
the explosions taking place during the chemical 
union. Ball lightning is probably not electricity, 
but a mass of gas in intense ignition. The compar- 
ative harmles ness of the last two would seem to 
indicate their non -electric character. 


TRANSMISSION OF ELECTRICAL POWER. 

T^xpebiments hitherto made on the transmission 
of pow«r by eleotricity have always been over short 
di dan oeii, and by means of oables of exceptionally 
low resistance. From six to eight-horse power of 
work is the maximum amount that has been trans- 
mitted over distances upwards of three miles. Mr. 
Marcel Depnz has, however, quite recently made 
some interesting experiments whioh point to greater 
achievements in the near fntnre. With Gramme 
maohines of the small type, weighing about 220 
pounds, modified in accordance with the principles 
which he has already indicated, he obtained a useful 
work of about 260 foot-pounds (37 kgm.) ; the re- 
sistance interposed between the motor and the re- 
oeiver being 786 ohms, representing a distance of 
about 50 miles of ordinary telegraph wire. This 
was effeoted without any sparking at the brushes, 
and in keeping the machine quite cool, while there 
were no speoial precautions taken to insulate the 
conductors. The yield* or ienderiDg of work was 26 
per oent., but M. Deprez hopes to increase this effi- 
ciency in subsequent experiments. 


•I 
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MONTHLY CIRCULAR. 

Executive Office, 

Westebn Union Telegraph Company, 
Nbw Yobe, Avgust 20, 1882. 

To aU offices on Western Union lines: 

CHANGES. 

The following change* whioh have been made since July 
30, 1883, should be entered in the Tariff Book as they will not 
be republished. 

ALABAMA. 

267 Mott’s Mill, reopened. 

CALIFORNIA. 

790 Frank 'in, S. Co., dosed. 

7V0 New Hope, reopened. 

COLORADO. 

664 Apishapa, reopened. 

DAKOTA. 

947 Cantonment, changed to 947 Little Missouri. 

FLORIDA. 

• * Enterprise, now by mail from Sanford. Erase " 76 0 


Sanford. 
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NEW OFFICES. 

The following is a complete list, by States, ef the 
names of offioes not to be found in the new tariff 
book. Under the heading for eaoh State, Territory 
or Provinoe are printed, first the names of Western 
Union Offioes in three columns, and second the 
names of “ other ” line and double star stations in 
single columns. 

Managers will make no effort to enter the names of 
these new offioes in their tariff books, but will take 
special oare to preserve this Journal and keep it 
where the list of new offioes can be referred to by 
receivers. 

All the places named in this list will be given in 
the next number of the Journal, together with the 
names of offioes opened between this and the date 
of that issue. 

Messages to telephone offioes will be aooepted 
only at sender’s risk. This applies to the tele- 
phone offioes named in Tariff Book^as well as to 
those named below. 


338 Cuba, 

828 Epee. 

» JWkTffle. 


287 Notaeulga. ' 
824 Pilchard* 

288 Stock Kill. 


318 Akron 
288 Buuror. 

294 Brtarfleid. 

294 Osiers. 

• Alexander City, 40 3 (25 1 N. M. rate) Opelika. 

• Dadeviile 40 8 (28 1 N.M. rate) Opelika. 

• Ft. Morgan. 78 8 Mobile. 

• Galneerllle. 28 2 Epee. 

• Good water, 40 3 (28 2 N. M. rate) Opelika. 

• Point Clear. 60 8 Mobile. 

• Bound Mountain, flree telephone, Collinsville. 

) ARIZONA. 

846 Adonde. 840 Dragoon Sum- 889 Holbrook. 

889 Bowie Station. mlt. 842 Picacho. 

880 Canon Diablo. 860 Flagataff. 848 Sentinel. 

841 Contention. 844 Gila Bend. 848 Texas hUI* 

889 Winslow. 

• Butte Olty, 80 4 Casa Grande. 

• Pinal, 60 4 (80 2 N M. rate) Casa Grande. 

• Stiver King 80 4 (80 2 N. M. rate) Casa Grande. 


849 Brentwood. 
871 Gainesville. 
871 Knobel. 

891 Jaoksonport. 


ARKANSAS. 

871 Nettleton. 
881 Palestine. 
871 Parmley. 

401 Russell. 


449 West Fork. 
449 Winslow. 


• Warren 80 4 Pine Bluff. 

BRITISH COLUMBIA. 

• Bentons, 60 8 Sumas. 

CALIFORNIA. 

800 Alemada Point. 800 Deooto. 828 Table Bluff. 

Ck. Alemada. 799 Norman 8tatlon.718 Volcano Springe* 
897 Albion Mills 800 Ooean View. 827 Whltesboro. 

791 Coopers switch.720 San Gorgonlo. 

• Bid well f s Bridge, 26 2 by telephone, Greenville. 

• Fall Brook. 40 3 San Diego. 

• lAlayette, 16 2 by telephone, Martines. 

• LeesviUe, 60 3 Colusa. 

• Magalia, free, telephone, Oroville. 

• National City, 25 2 8an Diego. 

• Walnut Creek. 18 2 by telephone, Martines. 


848 

586 

823 

640 
628 
862 
840 
846 
669 

641 


COLORADO. 

Agate. 690 Holleys. 

Bennett. 899 Hortense. 

Boreas. 628 Hot springs. 

Browns Canon. 6 14 Ignacio. 
Buffalo, Weld Co. 640 Iilff. 


Calumet. 

Carr. 

Crook. 

Deuel, 

Earle. 

First View. 
Hardin. 


628 Kes&r. 

662 La Salle. 
668 Oak Greek. 
546 orchard. 
667 Pine Grove. 
660 Pinon. 

667 Bed Cliff. 


684 Rockwood. 

628 Sargents. 

636 Sedgwick. 

646 Snyder. 

. 668 South Pueblo. 

Ck. Pueblo. 

662 8tout. 

699 Teunessee. 

692 Timpss. 

599 Twin I ekes. 

699 Woodstobk. 

669 Wootton ,Ok .Mor- 
ley. 


• Akron, (N. M.) 66 4 Plattsmouth. 

• Al'ens 25 1 Gunnison. 

• Ashcroft (N. M.) 76 5 Gunnison. 

• A' pen (N. M.) 85 6 Gunnison. 

• Rlalr, (N. M.) 76 5 Plaltsmon h. Neb. 

• Bonanza (N. M ) 26 2 Villa Grove. 

* • Conejos, 26 0 Antonito. 

• Eckley (N. M.) 60 4 Plattsmouth, Neb. 

"Elbert, (N.M ) 40 3 Denver. 

• Elizabeth, (N.M.) 26 2 Denver. 

• Empire, 26 2 telephone, Georgetown. 

• France vllle, (N.M.) 40 3 Denver. 

• Hyde, (N. M.) 60 4 Plattsmouth, Neb. 

• McOonneilsviUe, (N.M.) 40 3 Denver. 

• Manltou Juno., (N.M.) 40 8 Denver. 

• Parkers, (N.M.) 26 2 Dnver. 

• Platte Summit, 76 5 Plattsmouth, Neb. 

• Querida, 40 3 telephone, Silver Cliff. 

• Rook Springs (N. M.) 66 4 Plattsmouth, Neb. 

• Saguache 25 2 (25 1 N. M. ) Villa Grove. 

• Wray (N. M.) 66 4 Plattsmouth. Neb. 

CONNECTICUT. 

26 Gotben, W'dhun 37 Sandy Hook. 29 South Lyme. 

Co. 87 Southford. 87 Stepney. 

26 Hop River. 37 Southbory. 26 Thompson. 

26 No. Windham. 


909 Clark Centre 
913 Cleveland. 
947 Dickinson. 
983 Eagles Nest. 
913 Eldrldge. 

908 Allendale. 
890 Gardner. 


920 NorthvftDe. 
916 Ordway. 
908 Preston. 
926 Pukwana. 
930 Bex. 

924 8teele Sta. 


* Bridgewater, 20 0 by telephone, New Milford. 

+ Nanbno, 80 3 Hartford. 

* Noroton, 10 0 by telephone, Stamford. 

* 8h B rman, 20 0 telephone, New Milford. 

* Warren, 20 0 by telephone. New Ml ford. 

• • WhltneyvWe, 60 0 New Haven. 

* Winnipank, 10 0 by telephone, Norwalk. 

DAKOTA. 

947 Antelope. 947 Green River. 

«*6 Big stone City. 909 Henry. 

940 Oannlng. 890 Hillsboro. 

916 Chamberlain. 926 Hltchoock. 

947 Houston. 

896 Kindred. 

947 Little Missouri. 924 bter ing. 

896 MayvtUe. 933 8we?tb iar. 

926 Miller. 930 Weeslngton. 

89b Montrose. 926 YorkUwn. 

916 Mt. Vernon. 

* Crook City, 60 2 by telephone, Deadwood. 

* Oolman, 65 4 La Crosse, Wis., or 26 2 Sioux Falla, Dak., 
or 60 8 Ramsey, Minn. 

* DeD Rapids, 65 4 La Oroase, Wis., or 26 2 Sioux Falls, 
Dak., or 60 3 Ramsey, Minn. 

* Egan, 66 4 La Croese, Wis., or 26 2 Sioux Falls, Dak., or 
60 3 Ramsey, Min n. 

* Fort ("isset >n, 26 1 Webster. 

* Gran din Farm, tree, telephone, Hillsboro. 

* Howard, 55 4 Ia Oroase, Wis., or 80 2 Sioux Falls, Dak., 
or 60 8 Ramsey, Minn. 

* Madison, 66 4 La Crowe, Wis., 80 2 Sioux Falls, Dak., or 

60 8 — 


60 Ross, Summer 
olBoe. 

60 Woodside. 


* Pine Ridge Agency, 160 9 Cheyenne, Wy. 

* Poplar River, 26 1 Bltmarck. 

* Rosebud Agency, 176 10 Cheyenne, Wy. 

* Spear Fish, 60 2 by telephone. Deadwood. 

* Sturgis City, 60 2 by telwhone, Deadwood. 

* Wentworth, 65 4 La Croese, Wis., or 80 2 Sioux Falls, 
Dak., or 60 SBamsey, Minn . 

DELAWARE. 

67 Bear. 67 Hartley. 

60 Broad Creek, 67 Klamensl. 
summer offloe. 67 Porters. 

FLORIDA. 

* Black water, 60 5 Pensacola. 

* Blue Pond, 76 6, (60 8 N. M. rate) Lake City 

* Hawthorn, 76 5, (60 8 N. M. rate Lake Oit . . 

* Highland, 60 4 Lake City. 

* Ktssimee (N. M.) 160 10 Uke City. 

* MJcanopy 76 6 (60 3 N.M. rate, Lake City. 

* Orange Lake 75 6 (60 3 N.M. rate) Lake Olty. 

* Paola. (N. M.) 100 6 Lake Olty, 

* Perry Junction, 76 6, (60 3 N. M. rate) Lake Olty. 

* Tocoi, (N. M.) 60 3, like City. 

* Waits Crossing, 76 6,(50 8 N. M. rate) Lake City. 


197 Ohauney. 
307 Dubois. 

246 East Point. 
187 Folkston. 


GEORGIA. 

176 Johnston. 

226 LawrenoevlUe, 
186 Mid vllle; 

186 Perkins Juno. 


248 Boswell. 

197 Surreaoy. 

228 8u wanes. 

187 Victoria Mills. 


• Abbeville (N. M.) 40 8 Ft. Gaines. 

• Arlington, 40 8 Ft. Gaines. 

• Blakely. 40 3 Ft, Gaines. 

• Oedartown, 30 2 Oartersville. 

• Bookmart (N. M.) 26 2 Oartersville. 

• Beaola, (N. M.), 26 2 Newnan. 


IDAHO. 

970 Dry Inks. 

970 Hope Station. 

ILLINOIS. 
818 Gays. 

308 Good wine. 

817 Gravel Bank. 
318 Hazel Dell. 

308 Henderson. 
317 Hills Park. 


678 Arlmo. 

970 Clark's Fork. 


816 Algonquin. 
800 Allendale. 

807 Alpine. 

336 snnawan. 

299 Barton. 

828 Beecher Olty, 


Effingham Oo.29f Indian la. 

829 Belknap. 867 Knox Ck. Galva 


298 Bonfleld 
336 Bureau, Ck. 

Prinoeton. 
308 Cissna Park. 


867 L**rchland. 
327 Lodge. 

808 Lylord. 

807 Mannheim. 


347 Olver Ck. Cuba. 809 Montroee,Jfifflng- 
208 Clay tonvlll j. bsm Co. 

886 Count? Line Ck. 326 Nachusa. 

Kewaunee. 807 New Lebanon. 
836 Duggan, Ok. Ke-307 North Evanston 

waunee. 347 Oaktord. 

368 Epperson, Ok.3< 9 Ob ong. 

Bushnell. 829 Olmstead. 

807 Dumser. 368 Palmyra. 

846 Forreston Junc309Paleetine. 

* A bion. 26 2 Huntingburg, Ind. 

* Ansonia 26 2 8tre tor. 

* Beilmonft, 25 2 Huntingburg, Ind. 

* Big nock 25 2 Aurora or Forreston. 

* Neman 25 2 Btrvator. 

* Keenes 25 2 Huntingburg, Ind. 


970 Sand Point 


819 Parrish. 

819 Rlnard. 

816 Richmond. 

809 Rose Hill, Jasper 
Co. 

309 St Marie. 

299 Sldell. 

.297 State Line, Lake 
Co. 

818 Stookton. 

846 Union Grove. 

848 Wann. 

807 Wayne. 

809 West Liberty. 

818 Westfield. 

299 Wetzel. 

.809 Wheeler. 

868 Wrights, Ok. 

Greenfield. 

387 Zanesville. 


262 Brian t. 270 

211 Buena Vista. 800 

298 Cedar Lake£um-268 
mer offloe. 298 

291 Center ion. 241 
800 Oynthlana. 262 
262 Daleville. 262 

280 English Lake. 280 

299 Fountain, Vigo 800 

Co. 800 


281 

261 

290 


INDIANA 
Granger*. 

Ingles. 

Letts Corner. 
Lowell, Lake Co. 298 
Maples. 263 

Maiwell. 

Milroy. 271 

Mon on. 271 

New Harmony. 800 
OwensvlUe. 268 


• Birdseye, 26 2 Huntingburg. 

• Boston 26 2 Huntingburg. 

• Bum vllle, 16 1, telephone Columbus. 


New Ross. 
Ossian. 

Paxton. 

Rose Lawn, 
fca.dlnia Crow- 
ing. 

Sedell*. 

Sycamore. 

Wades vllle. 

Westport. 

Warrington. 


* Clifford. 16 1, telephone Columbus. 

* Crandall, 26 2 Huntingburg. 

• • Ferdinand. By mall. Ferdinand Station, 

* Hartford, Crawford Co., 26 2 Huntingburg. 

* Uliana, tree, by telephone, Dana. 

* Lowell, Bartholomew 0b. 16 1, telephone Columbus. 

* Militowo, 25 2 Huntingburg, 

* Oakland City, 25 2 Huntingburg. 

* St. Louis Crossing 16 1, telephone Columbus. 

• * 8t. Mein rad. By mail. Ferdinand station. 

* Wayne City, 26 2 Huntingburg. 

* Winslow, 26 2 Huntingburg. 


IOWA. 

416 Haroourt. 417 Polo. 

444 Havelock. 463 Remsen. 

456 Henderson, Ok. 416 Renwlok. 

Hastings. 846 Riggs. Ok. Pres- 

426 Herndon. 


488 Alton. 

428 Angus. 

887 Ashton. 

426 Bale. 

426 Bancroft. 

417 Bethany Juno., 426 Irvington. 426 Rnoens. 

Ck. Lamonl. 386 Jackson Juno. ,425 Rutland. 
426 Bradgate. _C*. Wauooma.473 sallx. 


84 8 Browns.Ck. P re a 4 16 Kamrar. 


ton. 


Burt. 

Chsrleetown. 

Clive. 

Cooper. 
Dakota Olty. 
Donahue, 
Dixon. 
Esthervflle, 
Exline. 
Fairport. 
Famnam vllle. 
Tletoher. 

Galt. 

Girard 

Gray. 

Hardy. 


464 Irwin, 

436 Kalo. 

446 Kirkman. 
888 La Crew. 

436 Lake Olty. 
407 Laurel. 

444 Laurens. 

Ok. 897 LibertyvlRe. 
486 Lohrvllle. 
387 Long Point . 
444 Marathon. 
867 Montpelier. 
466 North Boro. 
417 Nuns. 


867 Sand Spring. Ok. 


897 8elxna. 

444 Sioux Rapids. 
466 Solomon. 

876 Spirit Lake. 

466 Stennett,Ck. Red 
Oak. 

416 Thor. 

416 TnralL 
4o7 Van Gleve. 

417 Van Wert. 

867 Viola. Ok. Stone 
City. 

896 Wellsburg. 


465 Page centre. Ok. 426 Went Bend. 


Ciarlnda. 
444 Peterson. 

416 Pilot Mound. 


426 Taie. 


476 


North Topeka, 
Ok. Topeka. 
Pique. 

Strong City . 
Toronto. 
Uniontown. 
Valley Center. 
Wakarusa 
Waseca June. 
Westphalia. 
Willis 

Yates Center. 


288 Rocky Hlll.i 
263 SouihLouls vllle. 
288 Taylorsville. 

889 WickUffe. 


617 Alum Greek. 507 Hazelton. 

466 Argentine. 603 Horton. 

465 Baker. 456 Huron. 476 

486 Barclay. 457 La Harpe. 608 

457 Bronson. 465 Lancaster. 476 

521 Chase. 475 L*rken. 457 

627 Cleveland. 627 Lenora. 518 

617 Clifton. 607 Leonard. 476 

627 Colly er. 607 Mlltonvale. 447 

503 Crawford. 457 Moran. 466 

627 Edmond. 448 MulberryGrove. 465 

466 kveieet. 466 North Lawrenoe 476 

614 Galva. Ok. Lawrenoe. 

• * Cottonwood Falls, 50 0 Strong Olty. 

• Enterprise, 16 0, by telephone, Detroit. 

KENTUCKY. 

268 Bloomfield. 233 Earlinger. 

291 Central City. 288 Fined vllle, 

288 Orescent Hill. 258 Glenooe. 

243 Donendl. 248 Pine H11L 

• Clay Li ok, 26 1 by telephone. Worth ville. 

• Coombs Ferry, 26 2 Lexington, Ky., er 46 S Hunting- 

ton, W. Va. 

• Eastern Juno., 60 8 Lexington, Ky., or 86 2 Hunting- 

ton, W. Va. 

• East Ky. June. , 85 2 Huntington, W. Va. 

• Fiemingsburg, 16 2 by telephone, Johnson Juno. 

• Glstvilie, 26 1 by telephone, Worth villa. 

• Grata, 25 1 by telephone, Worthville. 
e Kilgores, 80 2 Huntington, W. Va. 

• Lookport, 26 1 by telephone, Worthville. 

• Marlon, 16 1 by telephone, Worthville. 

• Mt, Savage, 60 3 Lexington, Ky., or 86 2 Huntington, 

W. Va. 

• Olympia, 86 2 Lexington, Ky., or 60 8 Huntington, W. 

Va. 

• P*>ach Orchard, 26 2 O&tlettsburg. 

• Pine Grove, 50 3 Huntington, W. Va. 

• Port Riffle, 26 1 by telephone, Worthville. 

• Rush, 60 3 Lexington. Ky., or 80 2 Huntington, W. Va. 

• Roc . v.lle 26 2 Cstlettsburg. 

• Bpringport, 20 1 by telephone, Worthville. 

LOUISIANA. 

404 AtchafoUya. 895 Grease Tete. 

895 Baton Rouge Jc.864 Lookout. 


424 Leoo «pte. 

395 Maringuin. 

484 Mermen «aau. 

433 Moreland. 

895 Plaquemine. 

442 Pleasant M11L 
488 Provencal. 

• Fodoche. 60 3 (30 2 N M. rate), New Orleans. 

• Millikens Bend (N J1 ) 40 3 Ta lulah* 

• St James, 60 8 (so 2 N. M. rate). New Orleans. 


424 Boyce. 

433 Derbonne. 
*24 Jfioia. 

424 Garland. 

44-2 Gloeter. 

375 Gouldeboro. 
442 Grand Cane. 


438 Prudhomme. 

488 Bobeline, 

442 san Patrice. 

438 Binnott 
442 Stonewall. 

39 5 Vacherie. 

395 W. B .ton Rouge. 
424 Whlteevllle. 


4 Presque Isis 18 Lake Maranaoook Ck. Livermore Falls. 

* La Grange, 26 2 Bangor. 

* * Kennebunkport 15 0 stage, Kennebunk. 

* Poiand Spring. Summer Offloe. 20 1 Lewiston. 

* * Ocean Bluffs 5 0 stage, Kennebunk. 

* hed Beach J6 1 te ephone Cal .Is. 

* Robbinston. 2o 1 telephone Calais, 

* Bebec, 26 2 Bangor. 

* So. La Grange 26 2 Bangor. 

MANITOBA. 

Alexandria. Flat Creek. Raeburn. 

Austin. Gladstone. Rosser. 

Brau don. MoGregor. Sewed. 

Burnside. Minnesota. Bt.Bonilhoe June 

Chatter. N« epaws. Sidney. 

Dewlnton. Portage La Prai- Third Siding. 

End of Track. rleota. West bourne. 

Fourth siding. Rapid City, West Lynne. 
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The above named offices in Manitoba (except Portage La 
Prsir e, Reaburn, Ros.er, St. Bonnitace June, and WeatL)nne) 
ehoold b : oheoked direct at the rate of 36 and 3 more than the | 
Manitoba State rate. 

MARYLAND. 

86 Ashland. 60 FrattUnd 64 Peninsular Juno. 

67 Black, summer 86 Lutherriile. 64 Pooomoke bta 

office. 77 Marlboro. tion Ok Poko- 

77 Bowie. 67 Milling' on. moke City, 

G7 OentreviUe. 67 OctororaOk.Bow- 67 Prices. 

67 CimrohriUe. landsville. 67 Sudlorsville. 

67Edgewood 86 Odenton. 

* Gaithersburg, 26 2 Baltimore. 

* Hyattsville, 36 2 Baltimore, Md., or Washington, D. 0. 
Charge for three extra words in messages to Gaithersburg 

and Hyattsrllle, and accept only prepaid day messages. 

MASSA CH U S ET T S. 


869 Montesano Spgs. 
428 Montserrat. 

487 Napoleon. 

869 Richfield. Ok. 


21 Wellesley Hills. 
12 W. Harwich. Gk. 


21 Tyngsboro. 
26 W. Medway. 


86 Conway. 

23 New Salem. 

26 Oxford. 

Dennlsport. 

• * Asylum Bta., 76 0 Danvers. 

* Bass River Harbor, free by telephone, So. Dennis. 

• * Burlington 150 0 Woburn. 

* Ooohesett, 26 0 by telephone. East Bridgewater. 

* Collins' Mills, Dracut. 15 1 by telephone, Lowell. 

• * Oummingsviile, 50 0 Woburn. 

• • Danvers Centre, 26 0 Danvers. 

* Danvers Insane Hospital, free by telephone, Salem 

• • Danversport, 26 0 Danvers. 

* Dracut Navy Yard, 15 1 by telephone, Lowell. 

* Forge Village, 15 1 by telephone, Lowell. 

• 9 Gardner, 16 0 Gardner Depot. 

9 Granitevllle, 15 1 by telephone, Lowell. 

• * Holbiook. free, Braintiee. 

* Hyannisport, 16 0 by telephone Hyannis. 

*J* Long meadow 150 0 E. Longmeadow. 

* Lunenburg. 10 0 by telephone, Fitchburg. 

• * Matheid. 60 0 East Bridgewater. 

• * Melrose Highlands, 26 0 Melrose. 

* Middlesex Village. 15 1 by telephone, Lowell. 

• • No. Middleboro, 160 0 Mlddleboro. 

• * No. Woburn 75 0 Woburn. 

9 Phenlx Village. Tewkabury, 16 1 by telephone. Lowell. 

* Point of I ines Revere Beach 26 0 telephone, Chelsea. 

• * Rock, 160 0 Mlddieboro. 

* South Billerica, 15 1 by telephone, Lowell. 

* So. Gardner, 15 0 Gardner Depot. 

9 South Mills, 10 0 by telephone, New Bedford. 

* Weentham, 36 0 by telephone, Providenoe, B. 1. 

* West Bridgewater, 16 0 by telephone, East Bridgewater. 

* W Chelmsford, 16 1 by telephone, Lowell. 

9 9 W. Danvers, 160 0 Danvers. 

• ♦ Westford, 26 O^Westford Depot. 

* Westford Depot, 16 1 by telephone, Lowell 

• • West Gardner. 16 0 Gardner Depot. 

• * Wobnrn Highlands, 25 0 Woburn. 

MEXICO. 

* Gallego, 68 6 El Paso, Tex. 

* La Jarlta. 25 « Laredo, Texas. 

* Laguna, 66 7 El Paso. Tex. 

* Montezuma, 52 6 El Paso, Tex. 

* Paso del Norte. 26 2 El Paso, Tex. 

*Parral de Hidalgo, 450 48 Brownsville, Tax. 

* Rodriques, 26 2 Laredo, Texas. 

* Samalayuca, 40 4 El Paso, Tex. 

* San Jose, 48 4 El Paso, Tex. 


* Shlpland 60 8 Vlrksburg. 

• SUmevllle, 86 6 Vicksburg. 

M1BB0URL 

899 Aurora, Mlllor360 Grays Ridge. 

( o 888 Granger. 

446 C&lla. 870 Hogan. 

898 Clark. 888 Knox. 

Creve Cmur Lake869 La lade, St. Louis Old Monroe. 

467 mils- Co. 899 Russellville. 

869 Etlah. 487 Lake City. 427 bampeeL 

418 Fountain Grove.349 Lakeville. 898 HhetDyvllle. Gk. 

870 Gads Hill. 898 McMuUln. Shelbtna 

427 Gault. 870 Mlddlebrook. 369 Vintland. 

369 Gilmore. 

9 Ashley, 10 0, by telephone, Bowling Green. 

* * Augusta. By mail, Istharile. 

9 9 Greenfield, 60 0 So. Greenfield. 

• Lemons 26 2, Unionvilie. 

* Purdin, 26 2 Unionvilie. 

MONTANA 

966 Keith. 

968 Martin. 

959 Myers. 

688 Melrose. 


957 Milton. 

160 Pcmpeys Pillar. 
688 Silver Bow June. 
967 Terry. 


165 Stella. 

474 Talmage. 

927 Stuart. 

09 Verdon. 

4.73 Wakefield. 

178 Wayne. 

474 Weeping Water. 


127 Alan son. 

127 Bay View. 
188 Beaver Lake. 
220 Beech. 

269 Bowens. 

281 Bridg water. 
211 Britton. 


210 Fostorla. 
127 Freedom. 
119 Free Soil. 

280 Garfield. 
187 Hobart. 

127 Indian Bln 

281 Jerome. 


210 Brockway Centre 280 Kawkawlin. 


281 North Fayette. 
281 North Korend 
260 Orleans. 

270 Penn. 

838 Powers {north) 
Ck. Spalding, 
260 Ransom. 

200 Ban borne. 

960 Bbelbyville. 

220 Swartz Creek. 

127 loplnabee. 

127 Vanderbilt. 

269 Walknp Gk. 
White Cloud. 


967 Alnslie. 

967 Big Horn. 

970 Cabinet 

968 Forsythe. 

960 Huntley. 

* Billings, 26 1 Helena, Mon. or 60 2 Bismarck, Dak. 

* Ft. Maginniss 60 2 Bismarck/ Dakota. 

* Rooky Point 25 1 Bismarck, Dakota. 

* Mardenville, mail Ft. Maglnniss. 

* Walkervllle, 80 2 telephone Butte City. 

NEBRASKA 

474 Adams. 464 Gilmore. 

927 Ainsworth. 464 House. 

927 Atkinson. 474 Howe. 

474 Avoca. '.‘27 Inman. 

474 Brock. 22 Long Pin?. 

638 Chappell. 974 Sheridan. 

922 clear Water. 464 Springfield 

* Auburn (N. M. 25 2 Nemaha City. 

* Benkleman, CM. Mj. 60 4 Piattemouth. 

9 Burchard. (N. M.) 85 2 Plattsmcuth. 

* Haigler, (N. M. , 60 4, Plattsmouth. 

* Liberty, (N. M.), 85 2 Plattsmouth. 

* McCook (N. M ) 66 4 Plattsmouth. 

* Putnam N. M.) 35 2 Plattemonth. 

* Stratton, (M. M.), 56 4 Plattsmouth 
NEVADA. 

677 Junction. 677 Rhodes. 

676 Lunlng. 

NEW BRUNSWICK, 
a Albert. 8 Lake Ha Ha. 

8 Oarleton Bta. 

* Port Elgin, 26 2. Back vllle. 

NEW H AlTPffRTRU. 

20 Intervale, summer 31 E. Lebanon, 
office. 

9 Chesterfield, 26 0 by telephone, Brattleboro, Vt 

* Chesterfield Lake, 26 0 by telephone, Brattleboro, Vt. 

* Concord State Prison, 10 0 by telephone. Concord. 

9 North Hinsdde, 20 0 by telephone, Brattleboro, VI 
9 W. Concord, 16 1 telephone, Concord. 

NEW JERSEY. 

41 Franklin (Essex 58 Malaga, Summer 
Mills). office. 

47 Forked River Sta 62 Nolans Point, 
63 Franklinvllls, Lake Hopatoong 
Summer office 41 OradelL 


9 Allens HIM, 20 0 telephone, Canandaigua. 

* Ava. 20 0 telephone, Rome. 

I 9 9 Bath-on-tbe-Hudsen. 0 Albany 

9 B istol. 15 0 telephone. Canandaigua. 

* Brushland, 26 2, Delhi. 

* Deita, 10 0 te ephone, Rome. 

• * Four Corners 8. L, 80 0 W. New Brighton. 

* Ghent 15 1 telephone, Chatham. 

* Honeoye, 25 0 telephone, Canandaigua 
I • • Kenwood. 260 Albany. 

* Le© Centre. 10 0 telephone, Rome. 

| * * Linoleumville, 8. L, 100 0 W. New Brighton. 

* MinUlnk, Orange Go . 16 1 tort Jervis. 

* Point Rock, 15 0 telephone, Rome, 
v Stokes, 10 0 telephone Rome. 

* Taberg, 16 0 telephone, Rome. 

* Vernon. 10 0 l>y telephone, Oneida. 

* W. Branch, 16 0 telephone, Rome. 

| 9 9 Whitestowa, 75 0 Uica. 

NORTH GABQKJEA 
i06 Alexanders. 184 Jamestown. 194 Warm Springs. 

1 115 Obapel Hill. 178 Newton. 98 Whlterille. 

L25 Laurel HllL 144 Rowan Mills. 

9 Falkland, 26 2 (26 1 N. M. rate), Tarboro. 

* Nags Head 26 1 Norfolk, V*. 

* Paotolua, 40 8 (80 2 N. M. rate), Tarboro. 

NOVA SOOTIA. 

2 Abion Mines. 2 Sherbrooke. 

* Baddeok, 26 2 North Sydney. 

9 IngonUh, 26 2 North Sydney. 

* Tueket, 16 1 telephone, Yarmouth. 

* Tusket Ledge, 16 1 telephone, Yarmouth. 

OHIO. 


2 White Haven 


202 Hadley Junctlon222 New Oarlyle. 
242 Hollandsburg, 213 Newport, 

170 Jewett. 


159 North Benton. 
242 Osgood Sta. 

192 Point Pleasant, 
Gallia Co. 

262 St. Johns. 

180 Spenoer, Medina 
Co. 

212 Storms. 

213 Wheelersburg. 
180 West View. 

232 WestviUe. 


676 Soda Springs. 


8 Bt Louis. 


30 Livermore. 


47 Hartford. 


210 Brown City. 119 Manistee Juno. 

240 Collins. 210 Marietta. 

260 Orapo 187 Milton Juno. 

836 Crystal Falls 210 Mayvllio. 

(north). 260 Moline. 

269 Diamond Lake 127 Mullet Lake. 

Ck. White 888 Narenta. (North.) 100 WetaelC 
Cloud. 127 Wolverine. 

9 Au Train, 40 8 Marquette. 

9 Flushing. 16 o by telephone, Flint. 

* Lee ville 16 0 telephone, Detroit. 

* Muntslng, 40 8 (30 2 N rate,) Marquette. 

* Newberry, 40 3 (80 2 N. M. rate) Marquette. 

* Palms. 4 • 3 i30 2 N. M. rate) Marquette. 

9 Roseville 16 0 telephone. Detroit. 

* St ign.ee, 40 3 (3u *2 N. M. rate) Marquette. 

* Sand River, 40 3 Marquette. 

* Bene?, 40 8 (30 2 n. M. rate) Marquette. 

MINNESOTA 

883 Humboldt. 866 Northome, Bum- ■ 

889 Kennedy. msr Office. 

884 Kitson. 870 Oahawa. 

866 Like Park Hotel, 886 Pars dale. 

Lake Minnetonka 8t5 8.. Albans 


47 Bay Head. 

62 Blair* town. 

41 Bnok Church. 

Tariff same aa 
Orange. 

68 0^“ Brook. 

47 Oentreville, Pas- 41 H witte, 
sale Oo. 41 Iselin. 

47 Chadwicks. 47 Kingston, 

47 Ciemen ton. Trenton. 

62 Finderne, Ck. 47 Magnolia. 
Somerville. 

* Barnegat City 26 1 Philadelphia, Pa. 

* Crosswicks 16 1 teltph^ne, Trenton* 

* Yard ville 15 1 telephone, Trenton. 

NEW MEXICO. 
638 Gage. 

687 Gallup. 

660 Hot Springs. 

688 Lava 
La Joy a. 


62 Valley. 

47 Waretown. 

41 Wayne. 

Ck. 41 West Orange. 
62 Vienna. 


669 Blossburg. 

666 Oerrlilos. 

687 Ooolldge. 

669 Dillon. 

683 Flo Ida. 

828 Fort Selden, Ok. 569 Lynn/ Ck. 
Las Cruces. Morley, OoL 

* Fort 8tanton, 26 8 San 

* Fort Union, 26 2, Watrous. 

• 9 0)o Oarliente, 60 0 Barnuica. 


632 Monero. 

680 San Antonio. 

638 Separ. 

639 Stein's 1 
686 Upham. 


221 Alvada. 

211 Alvordaton. 

170 Barton. 

151 Brilliant. 191 Lakeville 

222 Browns. 242 Laura, 

218 Buena Vista. 180 Lodi. 

201 Glarksfield. 202 Longstreth 
180 Greston 221 Luokey. 

180 Dalton. 242 Ludlow Falls. 

232 Enterprise. 221 MoOomb. 

180 Everett, Bummit22l McClure. 

Co. 232 Meroer. 

160 Fair Grounds. 222 Milledgeville. 

222 Freeport, Warren 180 New Berlln,Btark232 Yorkshire. 

Oo. Go. 

180 Geauga Like. 

* Anderbon station. 10 0 by telephone, Chlllioothe. 

* Anderson ville, 10 0 by telephone, Chilllcothe. 

* Biers Run, 10 0 by telephone, Chillicothe. 

* BrowDstown, 10 0 by telephone, Chillicothe. 

* Catawba Island, Ottawa Co. 25 2 Sandusky. 

* Clarksburgh. 10 0 by telephone, Chillicothe. 

* Da. by ville, 10 0 by telephone, Oircleville. 

9 De Kalb, 25 2 Mansfield. 

* East Orwell, (N. M.) 26 2 Ashtabula. 

* Five Points 10 0 by telephone, Circleville. 

9 Greenland, lo 0 by telephone, Chillicothe. 

* Haysvllle, Pickaway Co., 10 0 by telephone, Circleville. 

* Hart ville, 15 1 Minerva. 

9 Haysvide, Ashland Co., 15 1 by telephone, Ashland. 

* Jeromeville. 15 1 by telephone, Ash 'and. 

* Kinnickinnick, 10 0 by telephone, Chillicothe. 

* Middle Branch. 15 1 Minerva. 

* Mog»dore. 15 1 Minerva. 

* Monitor 25 2 telephone, Ironton. 

* Monroe Centre, 20 2 No. Kingsville. 

* New Hazel ton. 15 1 Minerva. 

* New Richland 25 2 telephone, Ironton. 

* No. Baltimore, 25 2 Defiance or Tiffin. 

9 O-kwood, 25 2 Fostorla, O., or Ft. Wayne, Ind. 

* Onn&htirg. 15 1 Minerva. 

* Pierpont, 25 2 No. Kingsville. 

* Poland, tree by telephone, Yonngstown. 

* Racine 20 1 telephone, Pomoroy. 

* R-d Lion, 16 1 oy telephone, Franklin. 

* Rimer 26 2 Delphos. 

* Robert sville, 15 1 Minerva. 

* Rutland 20 1 telephone, Pomeroy. 

* bhei rodsville, 16 1 Minerva. 

■* Bo. Elmwood, lo 0 bj telephone, Circleville. 

* Syracuse 20 1 telephone, Pomeroy. 

* Texas Hollow 25 2 telephone, lr«>nton. 

Vesuvius Sta. 2 j 2 telephone, Ironton. 

* Yellow Bud, 10 0 by telephone, Chillicothe. 


OREGON. 
803 Hillsboro. 
795 Whites. 


190 Argyle, 

866 Arlington. 
886 Ba tie Lake. 
875 Buffalo Lake. 
885 Clitheral. 

866 Cologne. 

874 Deer Creek. 
880 Garfield. 

866 Gaylord. 

870 Green Isle. 
874 Homing. 


892 Slayton. 

860 Sturgeon Lake. 
87tf Vernon Centre. 
866 Waoonia. 

866 Winthrop. 


861 Lakeland. 

861 Minnehaha. 

865 Minnetonka 
Beach. 

890 Muskoda. 

883 Northcote, 

* Currie, 26 3 Traey. 

3 or *0 3 L* drove, Wl«, or 

86 2, bloux Foils, D*k. 

Ju “°; 4 ° a • *lnn- °r 60 8 La Crosse, Wis., 

or 86 2 Sioux Falls. Dak. 

MISSISSIPPI. 

368 Armistead. 868 Morton . 

9 Aroola, 85 6 Vioksburg 
9 Johnson ville, 86 6 Vicksburg. 

* Overlay, 86 0 Vicksburg. 


NEW YORK. 

same as Wat* 73 Round Islan d 
kins, Ck. Wat- Park, Bt. Law- 
rence River. 

74 Baiba. 

40 80. Cairo. 

46 State Camp, 
Peekskill. 

46 Ster<ingion. 


64 Abion Bto tlo i 
Oswego Oo.C 

band Bank. kins. 

66 A pal* chin. 101 Halbert. 

88 Broad Channel, ilbarts dale * 

Rock a way Beach 40 Hensonville. 

Summer-office, 58 Jeffersonville. 

Ck. R Beach. 66 KeeneviUe. _ 

88 Brown’s Sta. Yates lul Lakev.lle, Sum- 87 Stormviile* 
Co.summer office. mer Office. m 41 Tarrytown Sta, 
111 s-wrtis. Ill Little Geueaee. 78 Thousand Island 

139 Oh’tauqua, Sum- 46 Livingston Man* Park, Summer 
ruer Office. or. office. 

101 Gohocton 88 Lowman ville. 44 Tlemblovs Iron 

46 Com wall onHud- 64 Manus ville. Works. 

•on. 74 Mcconnellsville. 66 VestaL 

88 E. Rockaway sum* 44 Millers taranac 46 WallkilL 

^ Lake House. Ill Westons, Oatta 
74 Fish Creek, 46 Mill on. raugus Co 

61 Fi b's Eddy, Del- 88 Nichols. 87 West Patterson. 

_ ^ °?* *1 North Tarrytc’n. 74 West Vienna. 

S3 Great Neck, L. I. 88 North Lansing. Ill White House. 

83 Gieemawn. 61 Rockland. 46 Wioopee Juno. 

88 Glen Mountain 88 Ronkonkoma. Ill Wigwam. 

House, Tariff . 


785 Bonneville. 
b04 Goshen. 

* Airlle (N. M.) 60 3 Portland. 

* Blue Mountain, 60 6 by telephone, WaDa Walla, W. T. 

* Fort Klamath, 60 3 Ashland. 

PENNSYLVANIA 

84 Antes Fort. 94 Hunter’s Run. Slippery Book. 

59 Ardmore. 140 Jackson Centre. 84 Snydertown. 

140 Arthurs. 93 Jackson bummitlll Songbird 

140 Bald Ridge. 131 June Bug. 140 8. A A. Junction. 

•69 Berwyn. 93 Landrus* Ck. Meroer. 

69 Branny wine 76 Leam*n Place. 161 South blde.Plt* 

Summit. 94 Lewistown June. burg. Tariff 

130 Clarendon Depot 69 Logan. Phila.Go. same as Pitts- 

Tariff same as Ck. Wayne Juno. bujgh. Ck. 

Warren. 140 Lucinda Station. Pittsburgh. 

140 Goaltown- 69 Lukens,Ck. Nor-131 Stonerville. 

66 Conynghsm. ristowr 140 8trattonville. 

140 Ooislca. 180 Msrienville. 130 Thompsons,War- 

52 Cresco, Monroe 84 Malnviile. ren Co. 

Co. 93 Morris, Tioga 180 Tlona. 

68 Dunmore, Ok. Co. 66 Tripoli, Ok. 

Scranton. 84 MountainGrove. Kcmpton. 

59 East Greenville, 140NeshsnnockFalislll Turt.e Point. 

122 Elk Lick. 69 Bahn’». Ok. GoJ-160 UuionCity Depot 

161 Etna, Allegheny lege ville. 151 Van Port. 

Co. 66 Plymouth Juno, 69 Virgins ville, Ok* 

140 Kvansburg, But- Ck. Plymouth, 
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-r, \ er ° 0, 140 Rimersburg. 140 Volant. 

151 Fallston. 76 Richland, Ok. 150 WatorfordDepot. 

}21 J> irm °unt City. Sheridan Leb-130 Warren Depot. 

^ ^'arnsworth. anon Co. 69 Wayne, Delaware 

180 Garfield. 59 Bowlaud'e. Co. 

69 Geigertown. 94 St. Thomas. 84 W. Milton Ck. 

84 Georgetown. Ill Bc&houda. Montgomery. 

69 Gibralter. Ck. 59 fchelly Tariff 161 Wildwood. 

Bl dsboro. same as Qua- 161 Wilkinsburg. 

66 Girard Manor. kertown, Ok. ^5 Willi wanna. 

Ok. Rlngtown. Quakertown. 151 Wiliow Grove, 

69 Glen Moore 130 Sheffield Depot. Allegheny Co. 

69 Honey Brook. 47 Schencks. Ok. 140 Wilmington. 

66 Hunlock’t. Bristol. 140 ZeUenople. 

* Academy Corners, 10 1 by telephone, Lawrenceville. 

* Alms House, 10 1 allentown. 

* Ballietaville, 10 1 Aileutown. 

• eta, lo 1 Allentown. 

• Oentre Point, 10 1 Allentown. 

* Centrevllle, Elk Co., free, by telephone. Scahonda. 

• Ohnrohvllle Berks Oo.. 10 1 Allentown. 

• Clayton, 10 1 Allentown. 

• Corning, 10 1 Allentown. 

• Oowanesque Valley, 20 1 by telephone, Lawrenoevllle. 

• Dillingersville, 10 1 Allentown. 

* Elmer, 20 l by telephone, Lawrenoevllle. 

• Kagloville, 10 1 Allentown. 

• Fairvlew, Montgomery Oo , 10 1 Allentown. 

• Fagleysvllle, 10 1 Allentown. 

* Franklin, Lehigh Oo. 10 1 Allentown. 

• Giibertsville, lo 1 Allentown. 

• Harrison Valley, 20 1 by telephone, Lawrenoevllle. 

• Harrison Valley Tannery, 20 1 by telephone, Lawrence- 

vllle. 

• Ironton, 10 1 Allentown. 

* LimerickSqnare, 10 1 Allentown. 

* Lower Milford, 10 1 Allentown. 

* Nells, 10 1 Allentown. 

* Nelson, 10 1 by telephone, lawrenoevllle. 

• New Berlin, 10 1 Allentown. 

• Overbrook, free by telephone. Merlon Sta., Montg’y Oo. 

• Pleasant Corner, 10 1 Allentown. 

• Bed Hill, 10 1 Allentown. 

* Bnchsvlile, 10 1 Allentown. 

* Saegeraville, 10 1 Allentown. 

* Bchneoksvlile, 10 1 Allentown. 

• Slatedale, 10 1 Allentown. 

• Trappe, 10 1 Allentown. 

* * Uuiouville, Chester Co., 100 0 Eennett Square. 

• * Wurtemburg, 25 0 Slippery Bock’ 

• Yellow House, 10 1 Allentown. 

* Zionsville bta., 10 l Allentown. 

PBINCE EDWARD ISLAND. 

• Bear River, 60 3 Sackville, N. B. 

♦ Bedlord 60 3 Sackville, N, B. 

• Bloomfield, 60 3 Sackville, N. B. 

* Breada bom, 60 8 Sackville, N. B, 

♦ County Line, 60 3 Sackville, N. B. 

♦ Freetown, 60 3 Sackville, N. B. 

* Monell, 60 3 Sackville, N. B. 

* O'Leary, 60 3 Sackville, N. B. 

♦ Port Hill ota., 60 3 Sackville, N. B. 

* Wellington, 6o 3 Sackville, N B. 

* York, bo 3 Sackville, N. B. 

QUEBEC. 

Beauce Juno. St. Alphonse de la Grande 

Buiwer. Bale. 

Eustis. 

* Amherst Harbor, Magdalen Islands, 76 6 No. Sydney.N.S. 

* Etang du Nord, Magoalen Islands, 75 6 No. Sydney, N.S. 

* Grosso iH.e, Magdalen Islands, 75 6 North Sydney, N. S. 

* House Harbor, Magdalen Islands, 75 6 No. Sydney, N. 8. 

RHODE ISLAND. 


18 Riverside. 

* Barrington, 26 0 by telephone. Providence. 

♦ Caepatchet, 25 0 by telephone. Providence. 

* Hamilton, 25 0 oy telephone, Providence. 

• Wrentham, 25 0 by telephone, Pr^videnoe, 

SOUTH CAROLINA. 

103 Black's. 146 Ravenels. 174 Welford. 

146 Jaokaonboro. 166 Ridgeland. 


TENNESSEE 

292 Bellevue. 292 Madison. 292 White Bluffs. 

292 Bon Aqua Sp'gs. 265 Sunbright. 216 Whlteeburg. 

245 OoulterviUe. 183 Union Depot. 340 Withe. 

245 Lausing. 292 Warner. 

• Rue* Springs, Summer office, 26 2 Spring City. 

• Bomervlile. 26 2 Moscow. 

* Obion, 26 2, Rives. 


500 Abbott. 

652 Albany. 

660 Aledo. 

661 Alexander. 648 Hodge. 

6i,6 Antelope (South.)±b9 Hungerford. 

669 Atascosa (South) 6M latan (South). 

479 Bagwells. 603. Lorena. 

657 Boracho (South). 470 Lodi. 

670 Catulla(£ 0 utA). 665 Metz (South). 
667 Carlao Pass (So). 673 Marfa (South), 


610 Farmersvilie. 830 San Elizarlo So.) 

460 Forest. 667 aierr*JtJiauo*fA’o.y 

672 Haskell, (SowtA). 666 San Martin (So.) 

674 Strowb’dge, (So.) 

603 Temple Juno. 

49 U Thorudale. 

603 Troy. 

670 Twohig (So). 

667 Van Horn ,'; South 
470 Wayne. 


470 Carrolis Praire. 603 Mountain Home 671 Webb v South ). 
486 Clear Creek. Bell Co ' *” 

496 Ouero {South). 669 Odessa (South).. 

499 Davenport(5oJ 656 Pearsall (South)) 

494 Dupree. 665 Pyote (South , 

670 Eucinal (South) C52 Putnam. 

603 Eddy. 655 Sand Hills, (So). 

• Aguilar as. 50 3 Corpus Christl, or 30 2 Laredo. 

• Aurora, 26 2 Ft. Worth. 

• Benavides. 40 3 Corpus Ohristl, or Laredo. 


500 West. 

657 Wildhorse^oWA 
483 Winona. 

489 Wharton 

830 Ysleta (So 


* Bowie, 30 2 Fort Worth. 

* D'hanis, 60 3 8an Antonio. 

* Eagle Pass Junction. 100 7 San Autouio. 

* Henrietta, 25 l Denison, Texas, or Dodge City, Ka. or 35 3 
Ft. Worth. 


• Hondo City, 60 3 San Antonio. 

* * Kaufman, mail, Dallas. 

* Kountz, 36 2 Beaumont. 

• Lacoste, 40 3 San Antonio. 

* Los Angeles, 60 3 Corpus Christl, or 30 2 Laredo 

• Pena, 40 3 Corpus Christl, or Laredo. 

• Realltos, 4u 8 Corpus Christl. 

* Sablnal, 7 6 8 an Antonio. 

• Sal ado, 40 3, Austin. 

• San Diego, 40 3 Corpus Christl, or 50 3 Laredo. 

* Sunset 30 2 Ft. Worth. 

* Village, 40 2 Beaumont. 

UTAH. 

575 Hot Springs. 

* No Ogden 80 2 by telephone, Dgden, 

♦ Plain City, 60 3 by telephone, Ogden. 

VERMONT. 

38 Congress Hall Sheldon. 27 Paasumpslc. 

Summer office. 31 Pompanoosne. 

38 Maiu&m Bay. 39 South Wallinglord. 

ii Miles Pond. Ck.Ht. 

Johnsbury. 

• East Arlington, 10 1 Arlington. 

• E. Rupert, 16 2 Factory Point. 

• Guilford, 10 0 by telephone, Brattleboro. 

• Hart well ville, 20 1 by telephone. No. Adams, Mass. 

* Jacksonville, 26 2 by telephone, mo. Adams, Mass. 

* North Stamford, 16 1 by telephone, No. Adams, Mass 
9 Keadsboro, 20 1 by telephone, No. Adams, Mass. 

* Readsboro Falls, 20 1 by telephone, No. Adams, Mass 
9 Sadawga, 26 2 by telephone. No. Adams, Mass. 

* Stamford, 16 1 by telephone, No. Adams, Mass. 

* W ails, 16 2 Faotory Point. 

* West Arlington, 16 1 Arlington. 

• West Dover, 25 0 by telephone, Brattleboro. 

• Wilmington, 20 0 by telephone, Brattleboro. 


VIRGINIA. 

123 Afton. 114 Conootd. 86 It. F A P. June. 

114 Appomattox. 123 Greenville. 13 Riverside. 

163 Backbone. 123 Lyndhurst. 168 Jioanoke. 

96 Bon Air, Chester-123 Milnes. 163 Troutville 

field Co. 162 NewRiver Depot. 123 Vesuvius 

133 Bufords. 183 Lithia 113 White Post. 

163 Clifton Forge. 96 Nottoway C. H. 96 Wilson’s Depot 
153 Oioverdale. 95 Plains. 

* Henrico, 26 2 Richmond 

* Indian Rock (N. M.) 40 3 Richmond. 

9 Lairds, (N. M.), 40 3 Richmond. 

* Lee Hall. 30 2 Richmond. 

* New Market, Nelson Co., (N. M. 26 2 Richmond. 

* Salisbury, (N. M.), 40 3 Richmond. 

* Wilton (N. M.) 50 3 Richmond. 

* York town, 45 3 Richmond. 

WASHINGTON TERRITORY. 

784 Carbonado. 727 Prescott. 722 So Texas. 

97b Marshall 774 Skagit oity. 738 Tuchet. 


WEST VIRGINIA. 

9 Janelew.t 60 4 Wheeling or Parkersburg. 

• Lost Creek, 1 60 4 Reeling or Parkersbur. 

• Talcott (N. M.) 26 2 Greenbrier, W. S. Spgs. or 60 3 Hun- 

tington 

• Weston,! 60 4 Wheeling or Parkersburg. 

• Winilrede Juno., (N. M.) 30 2 Greenbrier, W. 8. Spgs, or 

45 8 Huntington. 

t Charge for three extra words in messages to these offices; 
and accept only jfrepaut day messages 

WISCONSIN. 

837 Abrams. . 356 Livingston. 346 Sauk City. 

>40 Barneveld. 325 London. 306 Spring Meadow. 

406 CalhoUn. 325 Marshall. 837 Stiles. 

32 • Cottage Grove. 842 Meehan. 326 Sullivan. 

847 Curtiss. 845 Merritts Land'g 854 superior. 

3uG Dousoman. 8o6 No. Greenfield. 862 Superior Juno. 
■j 4U Eden, Fond du 839 > ellcan Sta. 839 Summit Lake. 

Lac, Co. 345 Prairie du Sac. 846 Twin Bluffs 

339 Elmli rst, 345 Richland City, 860 Tunnel city. 

362 Hayward. Ck. Lone Rock. 866 Turtle Lake. 

326 Jefferson Juno. 847 Rudolph. 306 Wales. 

339 Kempster. 

• Bailey’s Harbor 25 2 Horn’s Pier. 

• Big buamico, 16 0 by telephone Green Bay. 

• Cary, 25 2 Eau Claire. 

• Downsvilte. 26 2 Eau Claire. 

9 Danville. 25 2 Eau Claire. 

• Durand, 26 2 Eau Claire. 

9 Jacksonpori, 26 2 Horn ’a pier. 

• Lawrence, 26 2 aau Claire. 

• Meridean, 26 2 Eau Claire. 

• Porte -ville, 25 2 Eau Claire. 

• bhawtown, 25 2 Eau Claire. 

• .Sturgeon Bay Canal, 25 2 Horns Pier 
9 St. Josephs Pier, 25 2 Horns Pier. 

• Whiteflsh Bay, Door Co., 26 9 Horn’s Her. 

WYOMING 

573 Fossil. Cokeville. 661 Harper. 

NORVIN GREEN, 
Prutidmd 


TRANSFER SERVICE. 

• Executive Office j 

Western Union Telegraph Company, - 
New York, August 15, 1882. ) 

To all Transfer Agents : 

Mr. J. B. Tree has been appoint d Acting Trans- 
fer Agent of this Company at Richmond, Va. 

NORVTN GREEN, 

President. 


If you want to become a telegraph operator, send 
twenty-five cents to C. E. Jones & Bro., Cincinnati, 
Ohio, for the beet illustrated instruction book. 


DB3HA.RGE OF ELECTRICITY BY HEATED ] 
•BODIES. 

It is stated, in Engineering, that a burning match 
or a gas flame acts as a discharge of electricity, this 
fact having been applied by Sir William Thomson to 
his portable electrometer in observing the potential 
of the atmosphere at any point Recent experi- 
ments by Professor Guthrie have shown that an in- 
candescent platinum wire also acts as a discharge of 
electricity, displaying a preference for discharging & 
negative rather than a positive charge. If a platinum 
wire, made incandescent by an electric current, is 
placed between two gold-leaf electroscopes, one 
charged with positive and the other with negative 
electricity, it will be found that the negative charge 
is rapidly drawn off, while the positive charge re- 
mains almost unaffected. The wire in this experi- 
ment was at a dull red heat, and it is probable that 
a higher temperature would also have effected the 
discharge of the pjsitive electricity. Professor 
Guthrie likewise shows that a red-hot metal ball at 
certain high temperatures will not accept a charge ot 
positive or negative electricity from the conductors 
of a glass electrioal machine, while at certain lower 
temperature it will accept a negative charge, but not 
a positive one, and at still lower temperature it will 
take both a positive and negative charge. 


There is an impression abroad among electricians, 
both of the theoretical and the practical side of the 
house, that in the near future there is much more to 
be gained in turning to the best account past dis- 
coveries than in trying to make new ones. This is 
what L Elec'ricite has begun to say of those who 
would be their own biographers and take very good 
care not to underrate themselves: “Bell does not 
efface Reis; Faure cannot destroy Plante, and Swan, 
Edison, and the others cannot suppress the anterior 
labors ot Chanzy.” 


Experiments have bean made with the electric 
lamp for locomotives on the system of Messrs. Sed. 
laezel and Wikulill, on the North France Railway. 
The lamp is placed in front of the engine, so as to 
light the permanent way. The experiments have 
shown that it burns steadily, even when the train 
goes at express speed ; that the light does not inter- 
fere with the visibility or the distinctive color of the 
signals, and that neither the engine drivers nor of- 
ficials of the train carrying the light, nor of other 
approaching trains, are dazzled by it. The drivers 
are able to see the line distinctly for a distance of 
300 yards ahead. 


It is proposed to try a novel experiment at Paris 
by producing a series of scientific dramas at one of 
the theatres, with the object of combining amuse- 
ment with instruction. Three plays have already- 
been provided, and their titles clearly indicate the 
direction in which the audience is to be instructed. 
The titles are : “Denis Pepin, or the Invention of 
Steam;” “Kepler, or Astronomy and the Astrolo- 
ger,” and “Gutenberg, or the Invention of Print- 
ing.” The result of this new dramatic venture will 
be awaited with interest. Its success may be the 
inauguration of a new era in science teaching. 


r wttut uouuuie a 


b^itjgrupu operator, send 


twenty-five cents to C. E. Jones & Bro., Cincinnati, 
Ohio, for the best illustrated instruction book* 
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( Continued from page 161 . ) 

If, on the other hand, we have in the circuit a gas 
eous column, with the resistance b, we have 

d i 

l — = nE - nR — nr i, , 
dl 

whence 

e — B 

i — 

r 

The resistance k of the gaseous column is therefore 
in the numerator and notin the denominator, where 
it would stand according to Ohm's law. Hence we 
see that £ must necessarily be greater than b if a cur- 
rent is to arise at all. 

If in the case where the gaseous column is present 
in the circuit we introduce two different rheostatic 
resistances, we shall obtain, since i and i, denote the 
corresponding strengths of current, 


MAGNETIC BRICKS. 

It was lately observed by Herr Kepner, at Salz- 
burg, in the Tyrol, that some old bricks had an at- 
tractive or repellent force on a compass. From eaoh 
of eight varieties of clay in the neighborhood two 
bricks were moulded, and one of the two in eaoh 
case was baked. The unbaked bricks had no action 
on a magnetic needle, but seven of the eight baked 
brioks proved polarly magnetic. Some further ex- 
periments have been made by Rerren Kell and 
Trientl. Particles of powder of the magnetic bricks 
adhered to a steel magnet. Breunerite, mica-slate, 
argillaceous irongarnet, chlorite, and hornblende 
were, before heating, unmagnetic, but intense heat- 
ing produced a magne'io polarity, the axis of which 
seemed io be perpendicular to the plane of stratifi- 
cation. 


THE SECRE8Y OF TELEGRAMS. 


The Nillilirj Telegraph 
DURING It CIVIL M 

By WILLIAM B. PLUM, LL. B. 

2 vols. Portraits and Illustrations* Price $6.00 

The objeot of this work is to show the valuable 
services rendered by the Military Telegraph in the 
late Civil War. In order to illustrate the import, 
anoe of the Telegraph, and give it due setting, it 
was considered necessary to give a running aooount 


E — B K — B 

i and i x = 

r 

If the gaseous column is thrown out of the circuit, 
and if m and m 1 are the resistances required to ob- 
tain again the strengths of current i and i,, we have 

e e 

i = — and ij = — 

m m, 

whence 

i, m — r 

i M-j — r, 

If we then assume, with Becquerel and Hittorf, that 
m — r and — r, represent the resistances of the 
gaseous column at the respective strengths of cur- 
rent i and i p we have the singular result that these 
resistances are inversely as the strengths of the 
current, though in reality they are independent 
of it. 


ONE WAY TO PREVENT DECAY OF WOOD 
POSTS. 

The de?ay of wood embedded in the earth is diffi- 
cult to guard against, but, according to the British 
Farmers* Gazette, a simple precaution, costing 
neither money nor labor, will increase the durability 
of posts put in’ the ground by 50 per cent. This is 
simply by taking care that the wood is inverted, i. 
e., placed in the opposite direction to that in which 
it grow. Experiments have proved that oak posts 
put in the ground in the same position in which they 
grew, top upward, were rotten in twelve years, while 
their neighbors, cut from the same tree and placed 
top downwards in the soil, showed no signs oi decay 
for several years afterward. The theory is that the 
capillary tubes in the tree are so adjusted as to op- 
pose the rising moisture when the wood is inverted. 


A new use for the micro-telephone has been de- 
vised by Count Hugo Von Eugenberg, at Castle 
Tratzberg, in the Tyrol, namely, for finding under 
ground watercourses. At several different places on 
the declivity of a hill, he buries a number of micro- 
phones in the soil, and connects each of them with 
a battery and a separate telephone. In the night, 
when other sources oi disturbances are wanting, or 
less noticeable, he listens at the telephones, and is 
enabled to detect in this manner the faintest mur- 
mur or gurgling oi water within the eatth to a con- 
siderable depth. The microphone plays the part of 
the sensitive ear of hunter or savage, who is often 
able to detect the presence in the same way. 


In reply to Mr. Paleston, who asked the Post- 
master-General whether he had now considered the 
question of destroying telegrams and the insurance 
by that means of the same freedom and secresy for 
telegrams as for communications by letter, Mr. 
Fawcett stated in the House of Commons last Thurs- 
day week that the practice of the Post Office had 
hitherto been to refuse to produoe telegrams in court 
except upon a request by the sender or receiver, or 
upon the order of the judge. Some doubt having 
been expressed as to the legality of the course fol- 
lowed by the Department, he proposed to insert a 
clause in a Post Office Bill about to be introduced 
whioh would bring telegrams under similar provis- 
ions as to secresy as were now applicable to letters. 


An arrangement of the bichromate of potash bat- 
tery has been introduced by Mr. F. Higgins, of Lon- 
don. The cell consists of an earthenware jar fitted 
with an overflow spout near the mouth, and on the 
bottom irf placed sorap zinc in a pool of mercury. A 
copper wire insulated with gutta-percha, except at 
the foot, where it enters the amalgam of zinc and 
mercury, passes down the middle of the jar. Two 
carbon plates arranged parallel to each other are sus- 
pended from the mouth of the cell by a frame and 
connected by an electrode. The battery of these 
cells is built up by plaoing each one a little below 
the one before it on a step, platform, or stair, serthat 
the overflow liquor of one cell may run into the next, 
and thus a continual circulation of waste liquor may 
be going on from the high reservoir to the low one. 
The oiroulation prevents polarization of the plates 
and produces a powerful and steady current. The 
electromotive force of each cell is from 1 .9 to 2 volts, 
and its internal resistance is a mere fraction of an 
ohm. 


BROOKS PATENT INSULATORS 

WEBE AWARDED 

THE FIRST PREMIUM 
At the Faria Exposition of 1867. 

At the Yienaa Exposition, 1873. 

At ths Cincinnati Indust ilal Exposition in 1874. 

And at the Centennial Exposition at Philadelphia in 1876. 

MANUFACTURED AND FOB SALE BY 

DAVID BROOKS, 

22 South 21 st Street, Philadelphia . 


of the struggle itself. In this the author has been 
greatly aided by important telegrams, and other 
papers, official and otherwise, whioh have never 
been published, and by many southern operators 
who have furnished interesting and important facta 
from their point of view. — Author 

Mr. Plum’s book is comprehensive, and admirably 
sums up the work of a very important adjunct of 
our armies in the field during the Rebellion. The 
work of the United States Military Telegraph Corps 
was of great importance to the Government, and the 
author had ample warrant for collecting all attain- 
able facts and figures in regard to its organization 
and services, and in presenting them to the public 
as a part of the history of the late Civil War.— Chi- 
cago Tribune. , , 

It is surprisingly full, and will be received by the 
public as well as the craft with hearty satisfaction 
• * * The leading campaigns are dealt with sep- 
arately, and m my telegrams of commanding Gen - 
erals quoted in full The work will be invaluable 
to the coming historian. • * • * We congratu- 
late Mr. Plum on the ability and thoroughness of 
his valuable addition to history. — The Cincinnati 
Commercial. 

It is in two handsome volumes, and a work of 
great interest, showing how in very many instances 
the fate of the armies and nation depended almost 
entirely on its corps of mmagers and operators. — 
Gallipolis (O. ) Bulletin. 

In addition to giving a history of the military 
telegraph during the war, it has an exposition of the 
ancient and modern means of communication in war 
and a running account of the war between the States , 
of the use of the telegraph, it treats of its initial 
State and early operations; its growth and service in 
the several departments, and givvS many interesting 
incidents and biographical sketches. 

The style is excellent, and there is nothing tedi- 
ous in it from the beginning of the first volume to 
the end of the second, while it imparts great in- 
formation upon a subject that is comparatively but 
little known.— Canton (O.) Daily Repository. 

Address, 

W. R. PLUM. 

18 MABINE BUILDING. 

CHICAGO, ILL 
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PART RICK & CARTER’S 

SPBOIAITTBS. 

PERPECTIONAT LA8T ! 

The “ Acme 8teel Lever Key ” 

For beauty of design, lightness, easy working, dm ability, and for last-sending surp&eaeM all oiht i 
Keys ever made, 

Price, by mail to any pazt of the United States or Canadas, $8 80 . 

This Key has a hard rubber base, with top connections, and i* entirely nickel plated, and has 
received the endorsement of hundreds of operators as being the perfection of all Keys. 

We have always been foremost in the production of •* TELEGRAPHIC SPECIALTIES ” and chal- 
lenge the world in our line ot manufactures to surpass onr goods for cheapness, durability, finish 
and general workmanship. 

We offer in addition to this splendid Key, our other specialties, as follows : 


The New Giant Sounder Perfected. 

Price, Sft.M, by mall. 

Patented February 16, 1876, and the only; patent ever granted embodying the piincijTts 
contained in the '• GIANT SOUNDER,*’ and which is absolutely owned and controlled 
by us. 


The Champion Lightning Arrester and Cut-Out. 

Price, 81.88, by mall. 

This Lightning Arrester, Cut-Out and Ground-Switch combined, of which we are the originators, has been extensively copied and 
imitated but never equalled. 






PremiumLearners’ Apparatus 


$5.00 Or Short Line Instrumen t. $5.00. 


Not the Cheapest, but Guaranteed the Best 1 


THE PREMIUM LEARNKR8’ APPARATUS is manufactured especially 
to meet the demand for learners and for short lines of from one to ten 
mUes m length. The outfit for a learner comprises the New Giant 
Sounder iPerfe cted), and the New Curved Key, placed upon a fine wa3 
nut base, one cell of Callaud Battery, Ohemica’s, Office Wire, and an excel 
lent Book of Instruction. Hundreds of youog men and ladies have 
learned the art of Telegr&phiog with these Instruments and Book o 
Instruction without acy other teacher. 

Oac Book of Instruction, which accompanies this instrument, con- 
tains the alphabet, with Examples and Lessons especially adapted tomeei 
the wants of the beginner. 

We Guarantee our Instruments as 


Represented. 


PHIOICS. 


Complete Outfit, Money In advance $5.00 

Instrument, without Battery, Moneyln advance 4.10 

" " •• “ “ wound with finer wires for lines 

of 1 to 16 miles -. .. 6.00 

Premium Sounder, Separate Base, Miney in advance 2.60 

Ir.mii.m Key, •• •* «■ “ 1.76 

Ce 1 of Battery, Complete, Money in advance 80 

Insulat jrs, Porcelain, with Screws. Money in advance 06 

No 14 Gal Iron Wire, per mile “ “ 10,00 

Extra Zi ties for Battery, each, •* •* .25 


Extra Coppers for Battery, each. Money in advance.... 16 

" Hangers •• •• •• " .10 

" Jars “ •* •• •• 96 

Small Office Wire, per foot, - " cent. 

Premium Learners^ Instrument, Key and Sounder entirely Nickel-plated, without 

Batterv 6.20 

Complete Nickel-plated Instrument, with Battery, etc 6 00 

" “ Sounder, Separate Base 3.26 

“ •* Key • *• 2 00 

Instruction Book 26 


Battery Jars cannot be sent by mail. 

Instruments without Battery, sent by mail, 66 centa extra. Remit by P. O. Money Order, Draft, Registered Letter or Express. 

All of the above inatrumonts we were the first to manufacture and put before the public, and we will guareufoe the best goods for the least money, and know this is the verdict ot 
tne Telegraphic Profession. 

head lor Catalogues and Circulars before purchasing elsewhere, and get the best manufactured. 

PARTRICK •& CARTER, 

Manufacturers of the Best Telegraphic Instruments and Supplies, 
' 114 South Second Street , Philadelphia Pa, 
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A GREAT OFFER 


To Superintendents. Managers, Purchasing Agents 
and others having on hand 

Worn Out, Damaged or Useless Morse Keys, 

We will, until further notice, furnish our 

New Steel Lever Keys 

in exchange for all old keys for a cash difference of $1.66 each. 
This price applies to any number of keys , no matter in what con- 
dition the old ones may be. They must be delivered to us, in pack- 
ages plainly marked KEYS, with all charges 1’ltJ'TA 11), and 
remittance should accompany the orders, except from Superintendent# 
and Purchasing Agents of well-known Companies. 

Now is the time, while the offer holds good, to yet together all of 
your 

Used-up and “Bad” Keys 

and exchange them for splendid New Ones. See description and 
advertisement of Steel Lever Key. Send for circular. 

J. H. BUNNELL <& CO., 

1 12 Liberty Street, N. Y. 


THE AMERICAN 
BELL TELEPHONE COMPANY. 

W. H. Forbes, President , W. K. Driver, Treasurer, 
Theo. N. Vail, General Manager. 


FREE! 


Completelnstruction in Telegraphy 


If yoti wish to know all about learning Telegraphy, constructing 
and operating Short Lines of Telegraph, &c., send your address, by 
postal card or letter, and get J. H. Bunnell & Co.’s Manual of Instruc- 
tion for Learners of Telegraphy, latest edition, which we will send 

FREE OF CHARGE, 

to all who apply, by mall or otherwise. 

It is the plainest and best book of instruction in Telegraphy 
ever published, being fully complete in description explanation and 
illustrations. 

J. H. Bunnell lb Co., 

1 12 Liberty Street, N. Y. 


This Company, owning the original patents of Alexander 
Graham Bell for the Electric Speaking Telephone, ami other 
patents covering improvements upon the same, and controll- 
ing, except for certain limited territory, under an arrangement 
with the Western Union Tolegraph Company, the Gold and 
Stock Telegraph Company, the American speaking T* lephone 
Company and the Harmonic Telegraph Company, the patents 
owned by these companies, is now prepared to furnish, upon 
application, either directly or through any of its agents, tele- 
phones of different styles, and applicable to a variety of ut>es 

This Company desires to arrange with persons of responsi- 
bility for establish ng 

District ok Exchange Systems 

in ati unoccupied territory, similar to thoaenow in operation 
in all the principal cities in this country. 

It is also prepared to supply instruments for 

PRIVATE LINE and CLUB LINE 

systems for business or social uses; also telephones for 

SPEAKING TUBE 

purposes, for which instruments will be leased for a term 
of years at a nominal rental. 

This Company will arrange for telephone lines between citi cs 
and towns where exchange systems already exist, in order to 
afford facilities lor personal communication between subsoil b 
ers or customers of such systems 

We respectfully invite attention to the foregoing, aud any 
further information relating thereto can be obtained from 
the Company at 

No. 95 MILK STREET, 

BOSTON, MASS. 

4 dr All persons using telephones not licensed by this Com- 
pany are hereby respectfnUy notified that they are Uable to 
prosecution, and for damages for infringement, and will be 
prosecuted accordingly to the fuU extent of the l^w. 


j^ERITE INSULATED 

TELEGRAPH WIRES AND CABLES. 
KERITE is indestructible. 

AFTER YEARS OF THE SEVEREST TESTS IT Id ADMITTED 
TO BE THE BEST INSULATOR KNOWN. 

IT LISTS FOR YEARS 

In earth, air or water, and is recommended and endorsed by 
aU the leadiDg men in the telegraphic profession. 

THE 

DURABLE QUALITIES OF KERITE 

RXCOMMBN D IT AS III 

CHEAPEST AND MOST ECONOMICAL 
insulator for all telegraphic purposes. 

Office, ^bial. Submarine and Underground 
Cables 

of any number of conductors or siae of insn’ation, furnished 
at short notice 

INSULATED WIRE 

of all sizes for 

OFFICE, LINE OB BATTEEY USE 

always on hand. Also for sale by all dealers in telegraphic 
miterial. 

For further particulars address, 

A. G. DAY, 

Sole Patentee, 

120 Broadway, New York. 

. B. Hotchkiss, General Agent. 
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CHARLES WILLIAM8, Jn 

( ESTABLISH KO IK 1*5B. ) 

109 Coubt Street, Boston, Mahh.. 

Autborlssd Manufsoturer of 

Taa Amkbioan Bull , Telbphonx Co 



'J'HE 


Hjk|A«U) Crook And Path Button Call Beil*. tit* vru bto* 
Mtlflct Bella and Bwllohss lor JExchaiigca, lauancu^on Me 

T ax.no raph a Elect kical Instrum^ntis 

Batteries. Wire, Ins at* ton Mid 

T die phone Supplies of Hiver y Description. 

Oao.WnsnubBOUMC, Ja. Preat. Bapxh Baoixjst.Y.Ptos. h Tress. 
0. H. Jackson. Oen'l Manager. Akapb T. Rowand, Secretary. 
Hunt* Snydbb, General Agent, 

UNION b WITCH & SIGNAL CO., 

PimSBUBOH PENNA, 

A oonso.ldatlon of 

The Union Bleotrio Signal Oo., of Boston, Man*., and of 
The Interlocking Switch and Signal Go., of Harrisburg, Pa. 

ole Owners and Manufacturers ot the.only practically suo- 
eufnl 

S VST KM OK Ol'KRATINC RAILROAD 
SIGNALS AUTOMATICALLY. 

Also of Apparatus for Operating and Interlocking Switches, 
signals and Oates by Levers, Hydraulics, Pneumatics or Elec- 
tricity, 

Also, Manufacturers of Frogs, Crossings, Switches and Switch 
Stands. 

Plans, estimates and detailed descriptions, together with 
referenots to apparatus in practical operation, wlli be tarnish- 
ed upon application 


1890 

LFBED F. MOORE, 

(Bnooessor of Josxfn Moon a Horn 
mumwoamam ot 

INSULATED TELEGRAPH WIRES, 

Moo 6* mom North Third St. f comer of Hate, 
PHILADELPHIA, PA. 

run W ul ftuMO 
an Bqmlab Alum Wm Slwaxob Cablm. 

All win used la thoroughly tested for oonduotlvlty, therefore 
ensuring parity and regularity of reslitanoe. 

•oau majtot aotubnm or 

NIOKEBSON’S PATENT TIP, 

FOB ITJgIBLB OOBDB. 

DetorlytlTt Olroulars tarnished upon application. 


J^EW 


MECHANICAL 

TELEGRAPH INSTRUMENT. 

Patented April 4, 1882. 



COMBINED KEY AND BOUNDER. 

No Battkby Required. 

Works perfectly as a EEY, with sound equal to the best SOUNDEE 

For MOB8E ALPHABET PBA0TI0E in sending and reading by sound, and for TEACHING 
THE MOBSE ALPHABET. Oan be carried in the pooket or a small Batchel, and is always ready f or un. 

Price, with Telegraph Instruction Pamphlet, paoket of Morse Alphabet Oards, etc., Bent 

anywhere in the United States by mail, prepaid, on receipt of prioe in stamps, money order, or register 
ed letter. 

J. H. BUNNELL A 00., 

Telegraph and Telephone Supplies, 

112 Liberty Street, New York 


HAVE YOU RECEIVED 

ONE OF 


J. H. BUNNELL & CO.’S 

NEW, T.A.T 1 &E, 

XLLUSTBATXD CM 110 GU 1 S 

OF MAY, 1 882? 

If not, send your address by postal card or letter and you will get one by return mail 
It contains Illustrations, descriptions, and the 

BOTTOM PRICES 

of all things Telegraphic, including the latest and best designs of Telegraph Instru- 
ments of every description, together with all Telegrapli and Telephone 


TOOLS A SCPPILES. 

We are thoroughly practical in every department, and our manufactures and 
selections will be found well suited to meet all the needs of 

IMPROVED MODERN TELEGRAPH SERVICE. 

J H. BUNNELL & CO.. 112 Liberty Street, New York. 


ull HE i>l'KEi rlttW 


fS 7 X infc ^ — J Tf* ^ S Vslo! C A T A LOG l 7 E, Vh iVli proper ami 

yon T K 63 Q niS! 


NKW 1M*S ILLUSTRATED INSTRUCTION ItOOK. 


OPERATOR send twenty-five cents for our 
MOST COM I'LI'TE instruction hook in the world. 


C. I-.. Jonrs & BRO.: IK.tr Sirs : — Instruction Book receiver u, K. and many thanks. It is worth five times what it cost. If a person 
could not lenm to In an operator after studyint , uly, A. L. James, Tipton, Tulare Coonty,! 

Now! Kirill Now I while fresh in yourmind, is the best time lo. semi your order, before you misplace th^sj 

paper ami forget our address, and your opportunity is gone. Remittances preferred in currency, ic. or 2c. stamps. 

C. 313 . JONES c la BHO., 

MANUFACTURERS AND DEALERS IN 

TELWiRAPH, TELEPHONE AND ELECTRICAL SUPPLIES. 

Sit. Si WEST EOVKTU STREET, CIS’CIS’S’ATI, OHIO. 
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^ESTERN ELEOTRIO MANUFAC- 
TURING COMPANY. 

' *20-282 Kxvra Biukb, Oboam. 

82-88 Haw Oimn Snaas, Haw Yoml 


TELEGRAPH INSTRUMENTS AHD BUPFUHS, 

ZinliM Ooppor Wins, Btoetrlo Brito uU I iiauMii 
Burgtor Itoni Ito Bfeotro-Msroariri Hit Atom, Bton Mart 
lari Apparatus, Btorirto flas- Ughtti g Apparatus, Brim*! w*> 
tarts Faa and DupUcutlag Plan, the fltomtwril Viva Atom Tri» 
graph Apparatus, Bl-Fotor and Carton Tatophonaa, Wa»fcfln 
asfltoagi Apparatus, Underground Oridas. 

Aanoa Btaobb, PruidmU. Eaog M. Bawtov, V.-Pnsl 
Bubia Osat, SlsdbrioUm. 



J EROME REDDING A GO ’S LEARNERS’ INSTRUMENT. 


OAXALOGUBB 

Bant by m*«i on receipt of pries In atampa or currency. 

puul n 


I — Complete Bat ot Catalogues 286 20o. 

□— Telegraph Instruments and Supplies *4 <e. 

IV— Insulated Wire (Included in II) 

V — JQeotrlo BeDs, Annunciators, Electro-Mercu- 
rial Fire Alarm M 8c. 

71 fcectro-Medlcal Apparatus W 

yn Manual of Telegraphy and Oatoiogne of Prlv- 

ate TAne Instruments 89 free. 

vm— Condensed Prioe List » tnu. 

I— Electric Bella, etc. Descriptive 19 80 . 

XI -Magnets for Mills ~ M *o. 

Sir Wm. Thomson • Nautical instruments. . . M 5c. 


PrIOK fOB THE COUPLSTB “ G*M ” LbABKKBS’ OCTHT, $4.20. 

Consisting ol the above large-slaed Sounder and Key, a good Cell of Oallaud Battery, one roll of Office Wire, Book of lustre* 
Mona, Qh emlcria, etc. The only hm-firictd / earner s’ lustra men mad* t ha hxs nicely finisfud trass Sounder and Key L/vtr » 
with ptf+tct adjustment! *or both. 

Phiob for Complete Outfit f:t.7C( tom for Instrument alone, » 1 to 15 miles. . l 8 60 

•• •• Instrument alone s.oo M ,f 

h •• Instrument alons. by mall, postpaid .... 3.50 by mail postpaid 4.o« 


SBHD FOB CIRCULAR 

JEROME REDDING A CO r 


(JlHE WESTERN ELE OTRIO 
MANUFACTURING COMPANY, 


Manufacturers of Telegraph and Electrical Supplies, 

No. 80 Hanovbb Street, Boston, Mass. 


62-08 NEW OHUROH STREET, 


NEW TORE. 

MANUFACTURER* 

. -or 

ELECTRICAL INSTRUMENTS 



JOHN A liOEBLING‘8 SONS 
COMPANY, 


TRENTON, N. J„ 


i.d No. 117 LIBERTY STREET, NEW YORK, 



GALVANIZED TELEGRAPH WIRE, 

AMD 


No. 2 O. K. OUTFIT. 


* PLAIN AHD OILED WIRE OF SUPERIOR 
QUALITY, 

From Swedish Charcoal and B B I no*. 
BOX OKS JOINT FSB BUNDLE 


The above complete offioe outfit for M-&0 ooneiet* ot Sounder, Key, either on 1 base or separate, 6*7, 
jdlmd Battery, Book of Imtrustiou,. 15 feet offloe wire, 1 pound vitriol . The«e are a perfect Buooew, 
sent 0. O. D., with privilege to examine before paying for them, .end .tamp for Catalogue of all kind, 
of Telegraph Goods- 


PObT A COMPANY, 

AgmUt for OmokmaU, 0M* 


A. B. LYMAN, 36 South Water SJn> 
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THE “ VICTOR ” TELEGRAPH KEY. 

PATENT APPLIED FOR. 

The Greatest Improvement in Telegraph Keys 
over made. 

THE EASIEST WORKING. 

THE MOST POSITIVE CONTACT. 

The Lightest Lever. 

The Most Perfect in Construction. 

No Trunnion Connections. 

No -Side Motion to Lever. 

No Back Adjusting: Screw. 
The Neatest, Nicest, Handiest and Best Key 
in the World. 

Since the earliest days of Morse Telegraphy there has been little or no radical change in Telegraph Keys until the invention of the Vtetor ley. 

Telegraphers who take hold of the “ Victor 99 Key will at once notice that there are but two points of adjustment to regulate. These are the play of the 
lever and the stifihess of the spring. There are no loose trunnions to tighten up, and no tight trunnions to loosen. The lever can never move to one side or 
the other ; and the point can never be worn into wedge shape. The play of the lever must of necessity be directly up and down, without side motion ; and 
consequently the points must always strike fairly and squarely. The imperfect trunnion connections of all old style keys are completely done away with in the 
*• Victor , 99 and the five minutes’ labor of the “ relief” operator in twisting adjustment sorews to get his key lever to work “to suit” are at once ended. These 
are the most prominent points that will present themselves to the Telegrapher who uses the “ Victor ” key for the first time. Add thereto the light steel lever, 
which also prevents wearing of the connection, and the long leverage, and you have the two leading advantages claimed for the most perfectly improved of 
modern telegraph keys. By a turn of the knob to the left the play of the lever is decreased, or by a turn to the rignt it is increased, thus avoiding the imper- 
fect set screw adjustment heretofore universally in use. These advantages present themselves so clearly and emphatically to every telegrapher that this key has 
only to be tried to receive the commendation already universally aocorded it by every telegraph man who has examined it, which is “ The Best Key I Eve* 
Saw.” 

To enable all to test the merits of this great invention, we will, on receipt of price, $2.50; send, post-paid, by register- 
ed mail, to any part of the United States or Canada, a sample VICTOR KEY. 



$3.75. Great Reduction in Price $3.75. 

OF THE CELEBRATED 

LEA1MS 


INSTRUMENTS 

Owing to the great demand for these popular instruments, we have been compelled to enlarge our facilities for tneir production, and are now making them 
in such quantities as to admit of a onsiderable reduction in price, whioh reduction we now give our customers the advantage of. All of these Instruments will 
be manufactured as heretofore in the best m inner, and they will be found the best Student’s Apparatus in the market. 

For the above Complete and Perfect Sounder and Key Combined, on I Instruments without Battery, wound with fine wire, for lines 1 to 15 

mahogany base, including Battery, Chemicals, Wire, Book of J miles $3.76 

Instruction and everything necessary for a first-class Telegraph Same by mail, post-paid 4.86 

Outfit for the Student’s use, for practice at home, or for operating Cell of Battery 65 

all Short Lines of Telegraph, net cash $3.75 Instruction Book .30 

Instruments for short circuit, without Battery 3.00 Oalvanized Telegraph Wire, per 100 feet 90 

Same by mail, post paid 3. 50 Remit by Postal Money Order, Draft or Registened Letter, 

MANUFACTURED ONLY BY 





Manufacturers and Dealers in TELEGRAPH AHD TELEPHONE SUPPLIES of Every Description, 

Nos, 5 and 7 Day Street. New York. 
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TELBOBAFHEBS’ MUTUAL BENEFIT ASSO- 
CIATION. 

AansnoNT 168— October 31, 1882. 

Henry n. Maynard. 

Omablei B. Noyce died in New York City, September 26, 
18W, of Aneuriam of the Aorta. His certificate, No. 8081, 
waa Issued August 17. 1877. 

The above claim will be paid from surplus. 

Hchcy.O. Maynabd died at Geneva Lake. Wis., October 20, 
1882, in a Congestive Chill. His certificate, No. 2967, was 
issued April 18, 1877. 

One dollar is due to meet this assessment, from members 
holding Certificates up to and including No. 4293. 

Insurance expires Nov. 80, 1882 ; Membership Dec. 30, 1882. 

The number of members of the Association In good stand- 
ing is: 1st Division. 2324 ; Second Division, 139. 

Net iocreaie in membership, First Division, since last 
assessment : 21. 

Assess kent 169.— December 1, 1882. 

William W. Cummings. 

Mourns E. Mosby died at Jacksonville, Ala., October 6, 
1882, of Congestion of the Brain. His certificate, No. 4012, 

was isaved September 10, 1881. 

The above claim will be paid from surplus. 

William W. Cummings died at Toledo, Ohio, October 26, 
1882, of Bright’a Disease of the Kidneys. His certificate, No. 
294, waa issued February 26, 1869. 

One dollar ia due to meet this assessment, from member 
holding Certificates up to and including No. 4294. 

This olaim should be paid before Dece Q ber 81, 1882, as In- 
surance expires on that day. Membership expires January 
80, 1888. 

The number of members of the Association in good standing 
is : First Division, 2336 ; Second Division, 140. 

Met increase in membership. First Division, since last 
Assessment : 12. 

BY-LAWS— Ssotion vm. "Upon the death of a member of 
the Association, the Secretary shall levy an assessment of one 
dollar upon each surviving member, when directed so to do 
by the Executive Committee ; and in case payment shall not 
be made within 30 days thereafter, the delinquent shall forfeit 
all claim to the benefits ol the Association ; and should pay- 
ment not be made within 60 days, shall forfeit membership, 
to which said delinquent can only be restored as provided in 
Bectlon YIL of these By-Laws.” 

A. B. BREWER, 

Secretary , 

P. O. Boi. 3176 Nkw Yobk. 

TTERITE INSULATED 


TELEGRAPH WIRES AND CABLES. 

KERITE IS INDESTRUCTIBLE. 

AFTEB YEARS OF THE SEVEREST TE8T8 IT 18 ADMITTED 
TO BE THE BEST INSULATOR KNOWN. 

IT LASTS FOR YEARS 

In earth, air or water, and is recommended and endorsed by 
all the leading men in the telegraphic profession. 

THE 

DURABLE QUALITIES OF KERITE 

BSOOMMKND it AS TH1 

OHEAPE8T AND MOST ECONOMICAL 

Insulator for all telegraphic purposes. 

Office, 2Ebial, Submarine and Underground 


rjlELEGRAPH WIRE. TELEPHONE WIRE. 

WASHBURN A MOEN MANUFACTURING COMPANY. 


i un. o ubu 
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WORCESTER, MASS. 


81 Cliff Street, New Yobs. 


216 Tiact Street, Chicago. 


This Company having given oareful attention to Telegraph Wire from the introduction of the Art of 
with referenoeto the conditions nnnnsssry to highest euctric conductivity, doee net heeitate to reoommend this class of its products 
as unequaled in that particular. 

c Being th« Ant to MAK -p, A SPECIALTY OF TELEGRAPH WIRE, 

and anticipating at an early day the great demand that would exist for that article, they have adopted and fully proved certain 
methods and appliances lor the production of Telegraph, as well as of Telephone Wire, which are peculiar to themselves. Among 
thorn may be mentioned the 

Patnnt Oohthtooub Rolling Mux, 

Pathnt CoNTuroouB Galvanizing Bath, 

and thn Belgian Rolling Mill, 

(In connection with the Douhji Bbmem Fubmaot.) 


All Wire made by this Company for 


_ iph or Telephone purposes is thoroughly tested before shipping, with regard 

Conductivity, Tensile and Torsion strength, ** well as Elongation. . .. .. 

Prloes and terms for Telegraph or Telephone Wire, Plain, Oiled or Galvanised, given upon Application. 

H. B.— The qualities known as Extra Best Best (E. B. B.) and Beet Beet (B. E.}, kept constantly in stook. 



THE STAR INSTRUMENT, guaranteed to be Perfect and good for 5 miles or less. 

Outfit, including Wire, Vitriol, Book, etc., cash with order, - $3.50 

Outfit, without Battery, cash with order, ----- 3.00 
Outfit, without Battery, sent by mail for - 3.50 


Cables. 

of any number oi conductors or size oi insulation, furnished 
at short notice. 

INSULATED WIRE 

of all sizes for 

OFFICE, LINE OR BATTERY USE 

always on hand. Also for sale by all dealers in telegraphic 
material. 

For farther particulars address, 

A. G. DAY, 

Sole Patentee, 

120 Broadway, New York. 

« B. Hotobkim, General Agent. 


M. A. BUELL, 144 Superior St., Cleveland, O. 

General Dealers in all kinds of Telegraph Supplies. 



TO YOU 


By Mail, on receipt of 25 c. in currency or stamps, 
liow TO BECOME A TEElEGRAPII 

_ _ _ OPERATOR. The most complete illustrated 

Telegraph Instruction Book in the world. 

O. E. Jombs & Bro.; Dear Sirs Instruction Book received O. K., and many thanks. It Is worm flve times what 
it cost. If a person could not learn to be an operator after studying it, they had bktteb oivh up. Yours truly , 

A L. Jamka, Tipton, Tulare County, cax 

__ NOW ! RIGHT! NOW ! while fresh in your mind, is tho best time to send your order, before you 
misplace this paper and forget our address, and your opportunity is gone. 

C M HjaauM m M MANUTACTtTRXRS AND DEALERS IN 

• £1. wUJNJuk) Vm oDrtwU -5 Telegraph, Telephone and Electrical Supplies, 

No. 61 West Fourth Street, CINCINNATI. Q. __ 
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Morse” Learners’ Outfit $3.75. 

f GREAT 

_ I ZZZ~Ti REDUCTION 


PRICE ! ! 


The “Morse” 

Is a full-size, well-made, complete MOUSE 
TELEGRAPH apparatus of the latest and 
best form for learners, including handsome 
Giant Sounder and Curved Key, and a 
large Cell of the best Gravity Battery, 
latest form. 

It is the best working set of Learners, 
Instruments for short or long lines, from 
a few feet up to 20 miles in length, 

YET OFFERED! 

You are SURE of getting 

THE BEST THAT IS MADE 

IF TOU SELECT THE “ MORSE.” 
We will in every ease refund any remit- 
tance made us for these goods, if they are 
not found to be Entirely Satisfactory. 

J. H. BUNNELL & CO., 112 LIBERTY ST., NEW YORK. 


Price, $$3.75, complete with Battery, Book of Instruction, 
Wire, Chemicals, aad all necessary materials for operating. 

“Morse” instrument alone, without battery $3.00 

** Morse” instrument without battery, and wound with fine 

wire for lines of one to fifteen miles 3.75 

Cell of battery complete 65 

‘Morse” Learners 1 Instrument, without battery, sent by 

mail . 3.50 

(Battery oannot be sent by mail.) 

Instruction Boole FREE. 


Goods sent 0. O. D. to all points if one-third of the amount of 
the bill is sent with the order. 

Remit by Draft, Postal Money Order, or Registered Letter. 
Favorable arrangements made with Agents everywhere. 


V 0UR NAME 

C Adk X finely printed on 16 Ber- 

1 M • UM el aflt-eage Cards, with a 

\ -JB i V7 jgpBPf: small key, or Lightning from 

N jl •, f mw: a clenched fist, or Pigeon with 

fvwuV v.'« i|W Bnvel ope and the worde “Tel - 

[feStJB ' egraph " and “ 78/’ or a small 

fClL ^ and perfect engine engraved 

ayw I ^^snpon the upper tnrn-down 

\ y / oorner, 16 for 26 oenta, or 76 

asaof^d designs, with 
n*me, amHIusineiw address, for $1.00; sample* of operators' 
csrds,10 cents; one morocco card case, two pocketa.10 oents. 16 
Laughable Flirtation Garda, including Handkerchief, Fan and 
move Flirtation, 10 cents 16 tinted portraits of actresses, 
10 oents. 16 Komiral Advertising cards, awful funny, 10 cents. 
60 Transparent picture oards, new subjects, with your name, 
>^0 ceutn. One oabinet lull else French Photograph of 
Actress, 10 cents. Thsse are perfect beauties. $l.ou per 
dozen, taaorted, the same that others charge 26 and 86 cents 
each foi. Affente wanted to receive orders ior the finest 
and largest assortment of visiting cards, French and Ameri- 
can chromo cards in the United states, all put up in fine book 
form, with fall instructions, postpaid, for $1.00. Agents al- 
lowed 26 per cent, of selling prices. 100 business cards fur- 
nished with every outfit. Give your name and address 
plain so that there will be no mistake. Since I started in 
the card business in 1870 this year's outfit goes tax ahead of 

aU ft CENT SHEET MUSIC. 

I am prepared to furnish all the latest and popular pieces 
of the day for only five cents each. Full sheet music size, 
and the asms in every respect that sells for 80 and 76 cents 


each that bting the pries printed on the music. Catalogue 
of over 600 pieces for 3-cant stamp, or 10 cents lor two 
nieces and catalogue, as two or more will cost no more by 

* .. . . AW __ 1 . AA nna I /I Vw.tvwlwvilw M anin 




S HORTHANDTOff7&&& 

itu&tion* procured for pupils when competent. 

Mini for circular W. U. CIl A FFBK* Oswego. N.I. 

1 will teach aiiy operator the Corresponding Style of Pho- 
nography, who will sell a Oaligraph for me. 

Halbkbt E. Pants, late Oomm'r Patents. Stobt B. Ladd* 

PAINE & LADD, 

Solicitors of Patents and Attorneys in Patent Cases, 

Washington, D. C. 



mail than one. 26 pieces for $1.00,poatpaid. Everybody wants 
Over the Garden Wall. When the Leaves Begin to Fade, Oscar 
WUda Galop, Jumbo March. Ac., Ac. Agents can make money 
fast by ordering a large assortment to select from, especially 
in small towns where there is no music sold. Address, 

F, P. MUNN, Cltps, Wayne Co., N. Y. 

CAL1CRAPH8 HOLD and 

orders filled immediately. 


STENOGRAPHERS fur 

nished business men without 
charge for my services. 

SHORT-HAND TAUGHT- 
Sena tor ttnmiar to 

W.G, CHAFFER, 

Oswego, H. T. 


mHE CELEBRATED BLY 

JL ARTIFICIAL LIMBS. 

With or without universal ankle motion. Remodeled, Im- 
proved and Warranted for Five Fe ars. Prices Reduced. Send 
tor Free Pamphlet. GEO. R. FULLER, 

8uooemor to Ds. D, Bly, Rooheeter, R. Y. 

Found At Xjast, 

A CHKAP 

COUNTER CEIE, 

(Patented July 18, 1882.) 

CHEAPER THAN PASTE. 

Blanks Removed Without Tearing. 

Prioe, post-paid, 16 oenta. Per dos., post-paid, $1.60. 
Disoounta to the Trade or to Telegraph Oo.s, in quantities. 
Larger sizes made o screw to wall, for Paper Bags, Wrapping 
Paper, Ac. Circulars free. Address, 

W. W.PRICHARD, fronton, Ohio 

NAME PRINTED ON 25 YIS- 

IT1NG CARDS with telegraph key or bird engraved thereon 
for 10 oenls. Address all orders to 

W. E. MULFORD. 

Newport, Delaware. 


continue to 

n g actassoUcitorefor 

« P B trado-markB, copyrights, etc., for 
I £2 ■ the United States, and to obtain pat- 
WJZ V ents in Canada. England, France, 
| | Germany, and all other countries. 

rnmmmmJ Thirl y-*ix years’ practice. No 
charge for examination of models or draw- 
ings. Advice by mail free. 

Patents obtained through us aro noticed in 
the SCIENTIFIC AMERICAN, which lias 
the largest circulation, and is the most influ- 
ential newspaper of its kind published in the 
world. The advantages of such a notice every 
patentee understands. 

This large and splendidly illustrated news- 
paper is published 'WEEKLY at $3.20 a year, 
and is admitted to bo the best paper devoted 
to science, mechanics, inventions, engineering 
works, and other departments of industrial 
progress, published in any country. Single 
copies by mail, 10 cents. Sold by all news- 
dealers. * __ . 

Address. Munn & Co., publishers of Scien- 
tific American. 261 Broadway, Now York. * 
Handbook about patents mailed free. 
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VOL. XV. 


NEW YORK, DECEMBER 20, 1882. 


WHOLE NO. 864. 


QUARTERLY REPORT OF THE WESTERN 
UNION TELEGRAPH COMPANY, FOR THE 
QUARTER ENDING DECEMBER 31, 1882. 

Executive Office, ] 

Wmmmm Union TxLMnura Company, V 
New Yob*, December 13, 1882. ) 

Tbe following statement will skew the* condition 
of the Company at the close of the quarter ended 
September 30, 1882: 

Surplus, July 1, 1883, as per last quarterly re- 
port $1,664,340 18 

Net revenues, quarter ended September 80, 

1883 3,380,489 01 


$8,968,739 14 

From which deducting appropriations 
for— 

Dividend of 1)6 per oent., paid Octo- 


ber 16 $1,199,781 81 

Interest on Bonded Debt 106.860 00 

Sinking Funds 20,000 00 


$1,816,631 81 

Less portion of the Sinking Fund 
for the bonds of 1900 (whioh was 
set aside previously) returned to 
the Company by the Union Trust 
Co., trustees, because of the drawn ' 

bonds not having been presented 
for redemption 40,000 00 


$1,386,681 81 


Leaves a surplus, October 1, 1881, of 63,697 097 88 

The net revenues for the quarter ending 
December 31, instant, baaed upon near- 
ly completed returns for October, par- 
tial returns for November, and estima- 
ting the business for December, will be 
about $ 2 , 160,000 oo 

Add surplus, October 1, as sbove 3,667,097 88 

$4,817,097 38 

From which appropriating for — 

Interest on Bonded Debt $109,860 00 

Sinking Funds 30,000 00 

$136,860 00 


Leaves a balance of $4,690,347 88 

It requires for the psyment of a dividend of 1% 

per cent, on the Capital 8tock $1,199,800 00 

Dednoting which, leaves a surplus, after paying 

dividend, of $,$,490,447 88 

Respectfully submitted, 

NORYIN GREEN, 

President. 


On motion, the following resolutions were adopt- 
ed, to wit : 

In view of the statements submitted — 

Resolved , That a dividend of one and one -half per 
oent from the net earnings of the three months end- 
ing December 31, be, and is hereby declared paya- 


ble on the 15th day of January next, to stockholders 
of reoord, at the close of business on the 20th day of 
December, instant 

Resolved, That, for the purpose of suoh dividend, 
the stock books of the Company be closed at three 
o’clock on the afternoon of the 20th day of Decem- 
ber, instant, and be re-opened on the morning of 
the 16th of January next. 


CONSTANT BICHROMATE BATTERIES. 

To ike Editor of the Journal qf the Telepraph : 

The matter of rendering galvanic batteries in 
which 14 bichromate solution ’ 1 is used constant in 
action, without introducing a porous oell whioh so 
largely increases the internal resistance, has re- 
ceived considerable attention and many devices have 
been proposed and tried to effect snob purpose, 
among whioh have been keeping the liquid boiling, 
changing solutions with syphons or by overflow, 
motion of plates, automatic stivers, Ac. The follow- 
ing method I have used about five years, it may be 
interesting and possibly of utility *to experimenters, 
and as the same method is applicable to other forms 
of battery besides biohromate cells. I have named 
suoh Vortex Batteries as a convenient designation 
(indicating a method. ) 

Take a battery jar of any designated size. Cast 
the zino in form of a hollow oone, of varying thiok- 
ness, east with a ledge or collar, whioh rests all 
around en the edge of the jar forming a heavy and 
tight oover. The thickness depends on the size of 
battery made, a usual thickness is 1 * 20th of an inch 
at the oollar and one half an inch at the point of the 
cone, depending of course upon the size of the bat- 
tery being constructed. 

The zinc is thoroughly amalgamated and the in- 
side hollow of the cone is well coated with gas fitters 
cement, (wax, resin and Venetian red), which resists 
acid very well; bore a small hole through the apex 
of the oone and insert a small glass tube through the 
apex of the oone projecting a quarter of an inoh be- 
low the point, but flush with the oemented surface 
inside the hollow. 

The oarbon is a plate at tbe bottom of the jar laid 
flat and well secured to a sheet of lead on its under 
side by tongues in the lead and then well oemented 
to prevent injurious oontact on its under surface 
and a lead strip also oemented, leading out and up 
to the proper sreew oup above the zinc collar insu- 
lated from zino by ordinary means, a proper slit be- 
ing cut in the collar for that purpose. The other 
sorew cup is attached to the opposite side of the jar 
into the collar on that side. 

To set np the battery: Put the oarbon in place at 
the bottom, charge the jar with sulphuric aeid and 
water— usual proportions. Set in the zino oone so 
the slit in the cellar receives the cemented lead strip 
of the oarbon, and its screw oup falls in its proper 
place just over the collar. The liquid rises through 


the tube into the oemented hollow of the cone at the 
top. 

Put a quantity of briohromate salt in a small 
oloth bag and lay it in the liquid in the hollow of 
the oone. A stream of red liquid now appears fall- 
ing from the glass tube down the oenter of the jar 
through the rest of the liquid to the carbon plate at 
the bottom, its gravity being greater than the clear, 
liquid, the battery goes to work at once and fur- 
nishes a powerful and steady current for hours. Its 
internal resistance is very low The reason of its 
steady aotion oan be seen, as the felling red liquor 
creates in the rest of the liquid a vortex current 
which continuously forces the aoid up against the 
zinc, and so long as any working aeid is in the liquid 
or salt in the top, the current flows with great uni- 
formity. 

The object of the short piece of glass tube is to 
prevent the hole in the point of the cone beooming 
e nlar ged , whioh it was found to do without it. 

A oover is added to prevent evaporation — to stop 
it at any time without disconnecting or disturbing, 
simply take out the bag of crystals of bichromate 
and put it in a convenient tumbler alongside. The 
action soon stops from polarization as usual, aping 
to stop the flow inserted at the upper end of the 
tube answers a like purpose. 

J. Milton Stbabns, Jb. 


THE EFFICIENCY OF INCANDESCENT ELEC- 
TRIC LAMPS. 


A committee, consisting of Prof. George F. Bar- 
ker, of Philadelphia; William Crookes, of London; 
and ethers, made a series of experiments on the in- 
candescent electric lamps exhibited at Paris last 
year. The following are the oondusions reached 
after elaborate tests, as given in the report of the 
committee : 

1st. The maximum efficiency of inoandesoent 
lamps in the present state of the subject, and within 
the experimental limits of this investigation, can 
not be assumed to exceed 300 candle-lights per 
horse-power of current. 

2d. The economy of all lamps of this kind is 
greater at high than at low incandescence. 

3d. The economy of light-production is greater 
in high resistance lamps than in those of low resis- 
tance, thus agreeing with the economy of distribu- 
tion. 


4th. The relative efficiency of the four lamps ex- 
amined, expressed in Oaroel burners of 7.4 sper- 
maceti candles each, produoed by one horse-power 
of ourrent, is as follows : (A) At 16 candles: Edison, 
26.5; Swan, 24; Lane-Fox, 23.5; and Maxim, 20.4. 
(B.) At 32 candles: Edison, 41.5; Lane-Fox, 37-4; 
Swan, 35.5; and Maxim, 32.4. To double the light 
given by these lamps, the current-energy was in- 
creased, for the Maxim and Lane-Fox lamps, 26 per 
oent. ; for the Edison lamp, 28 per cent ; and for the 
Swan lamp, 37 per oent 
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